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THE UNEMPLOYED PROBLEM. 

Ir is a matter for deep concern that with the Christmas 
season so near at hand, and with winter approaching, 
there are so few indications of any increase of employ- 
ment. Indeed, the last figures circulated show an 
actual increase of unemployment for the week ended 
November 18th, the number of unemployed persons 
growing from 1,789,432 to 1,817,000. But it does not 
do to judge the situation merely by weekly comparisons 
June in our 


by statistics only. lf we go back to 


‘reckoning we find that the unemployed persons num- 


177,899. 
for trade revival and more employment due to other 
and we shall not be surprised if the situation 


bered 2, Many influences are at work making 
causes, 
improves considerably within the next six months. The 
improvement between now and the spring-time is likely 
to be that 
making for 


slow, but it should be sure now factors 


reduced cost of production and of 


building and the living are coming 


effectively 


general cost of 


more into play. rhe terribly 


both 
restriction on enterprise, and 


present 


heavy burdens of taxation, personal and in- 
dustrial, are a serious 
any hints from high quarters that these may be lessened 
at the end of the financial year kindle hopes that new 
enterprises now impossible will become worth while. 
The present indications of falls in cost of transporta- 
tion, general travel, the cost of coal, and even the price 
of the Christmas turkey, are all to the good in making 
while according to a German 


hope will not 


for hopefulness. But 
motto ‘‘ Hope is the poor man’s bread,’’ 
keep industry alive and provide employment wherewith 
a man may purchase, through the sweat of his brow, 


substantial bread, rather than depend upon national 
unemployment allowances. 

It is worse than useless to imagine that the Govern- 
ment alone can put an end to unemployment by provid- 
ing work for all, and that it is its duty to meet the need 
for work by supplying money for maintenance to anyone 
who cares to ask for it from the boundless resources 
which the Government is supposed to have at command. 
That ‘‘ the Government’’ as such has any money or 
financial resources is, of course, known by reasonable 
people to be untrue. The State has nothing except that 
which can be extracted from the pockets of the taxpayer. 
Again, to continually suggest that the Government must 
find work is mischievous in the extreme, as leading to 
the belief that some kind of relief work, engineered and 
managed by Government officials, is the only palliative 
for unemployment. 

Having said this much, we are fain to confess 
much less to provide, 
that 


mind to 


that it is not easy to suggest, 


a remedy. We conceive, however, in order to 


get into the proper frame of consider a 
remedy it to look at some of the 
disease, and see whether any of those causes can be 
removed. We do not propose to enumerate them all; 
but there are three of outstanding importance. First, 
the Great War and all its sequel ; second, the fact that 
the trade unions continue to insist on their demands for 
the artificial 


is best causes of the 


short time and high wages; and third, 
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maintenance of wages through the medium of Trade 
Boards. The war, of course, is the chief of these. It 
paralysed trade for a number of years, ruined many 
of our foreign customers, taught people abroad to do 
without our goods or make them for themselves, and last, 
but not least, it gave an impulse to foreign competition. 
We believe that the British taxpayer has been, and still 
is, ready and willing to bear his fair share of the burden 
of providing for the unemployed in so far as the present 
position was brought about by the war; but he is en- 
titled to demand that organised labour and the workers 
themselves shall do their share. If, therefore, the 
Government has recourse to the payment of further 
doles, or to the establishment of relief works in order 
to tide over the present difficulty, the trade unions 
should consent to relax their rules, and the workers 
should agree to the suspension of those regulations which 
now compel employers to pay a minimum wage. It is 
not easy to see how the trade unions can be compelled 
to relax their rules. They did this, to their credit be 
it remembered, during the war, under the stress of a 
great national emergency. But they do not seem to 

realise that the effects of the war are still severely felt, 

and that, so long as wages are maintained at too high 

a level. and the worker is encouraged to refuse to do 

a full day’s work at a reasonable wage, it is impossible 

for the country to recover its trade. In our view, how- 

ever, something can be done by Government to compen- 

sate the taxpayer for the burdens which will have to 

b2 imposed upon him if further moneys are to be ex- 

tracted from him. The rules which restrict hours of 

labour and impose minimum wages must be relaxed in 

order to make it possible for employers to carry on 

business at a profit. For it is time that those who 

make such rules came to realise the position of a man 

who, whatever else may happen, is called upon to find, 

at the end of each week, a large sum in ready cash to 

hand over to his workpeople. 

Reports of the cases which are heard from time to 
time by Courts of Referees make it plain that there 
are two causes at work to promote unemployment. The 
first of these is the minimum wage ; the second, the eight- 
hour day and the disinclination of the trade unions 
tu allow overtime. As regards the minimum wage, it 
operates thus: An employer who is unable to pay it is 
on the horns of a dilemma. If he dismisses his work- 
men and closes his works he throws people out of work. 
If he pays less than the minimum, even by agreement 
with his workpeople, he is liable to be heavily fined, 
and the Ministry of Labour justifies its action in in- 
sisting on observance of the law by saying: ‘‘If one 
employer disregards the minimum wage, it is unfair 
to others who conform to it.’’ It is all very well to pre- 
scribe a minimum wage if it be certain that the con- 
ditions prevailing at the time when the wage is fixed 
will continue; but events of recent months have 
shown that what was a reasonable minimum a short time 
ago has now, in many industries, become wholly un- 
reasonable. But the minimum operates in another way. 
It tends to make the employer dismiss the adult and 
employ the child in his place. Moreover, the fact that 
he will have to pay more when the “‘ child’’ passes the 
age of 18 leads to the dismissa] of a number of persons 
who are nearing that age. 

With regard to restriction of hours, a frequent cause 
of discharge is that a man will not work overtime either 
with or without payment for time worked in excess of 
the maximum, whatever it is. Cases from the Courts 
of Referees show that a worker will sometimes refuse 
on his own initiative; but he is more often urged to 
this course by his trade union, whose officials adopt the 
mistaken view that the less overtime is worked the more 
employment there will be for new hands. It is to be 
borne in mind, too, that all these rules as to minimum 
wage and restricted hours are at the present time being 
directly enforced by the Government in this way: that 
if a man is offered work at wages below the minimum 
rate he is justified in refusing it, and can claim unem- 

ployment benefit. Similarly, if a man is dismissed 
because he will not work more than the statutory number 





of hours, he loses his job through no fault of his own, 
and is entitled to sign on at the Labour Exchange and 
draw 15s. a week for doing nothing. 

In answer to the suggestion that these restrictive rules 
should be modified or repealed it will, of course, be 
argued that they were imposed to prevent sweating and 
other evils; but those are ills of a bygone age which 
have long disappeared. It will be said, too, that 
t. remove restriction is to compel men to work for less 
than a living wage; but we venture to think that there 
are thousands of genuine unemployed who would rather 
work for a small sum than be kept from starvation by 
a mere dole which they can have for nothing, and which 
they attend to receive cheek by jowl with wasters who 
have never worked and never mean to work. 








We believe that there is at the pre- 
Industrial sent time a certain amount of im- 
Welfare. patience with welfare work, and it is 
manifested both by employers and by 
workers. It always happens that, when a movement is 
started amidst almost universal approval and popu- 
larity, there is some reaction after the first few years. 
This reaction is generally due to the natural feeling of 
disappointment that more has not been accomplished 
than can be shown. There is a feeling at first that faith 
should move mountains bodily ; but it is at least open to 
question whether the first and most noticeable effect of a 
lively faith ought not to be a quickening of the spirit of 
work towards the end desired. The faith is, that by 
work certain results can be accomplished. 

The first few years of any project are the most difficult. 
It is not very long since industrial welfare began to 
assume its rightful place as a laudable and worthy object 
in commercial business. The Industrial Welfare Society 
held its third annual general meeting on November 3rd, 
1921, with H.R.H. the Duke of York presiding. He 
expressed a good deal more than a merely conventional 
and polite interest in the work, and afforded one more 
proof, if that were needed, that in the present King and 
his house we have a family of workers who have the true 
interests of all classes of the nation at heart, and who 
seek to advance them by every means in their power. 

The Treasurer of the Society, Sir Charles Wakefield, a 
former Lord Mayor of London, referred to our domestic 
industrial troubles, which are, he said, of a more per- 
manent nature than the transient post-war difficulties 
which, for the time, complicate them. Their perman- 
ence constitutes a feature which makes the ‘‘ patient 
policy of permeation and persistent propaganda ’’ (as 
Sir Charles, with a highly successful attempt at explosive 
alliteration, puts it) of such unique importance. 

Lord Invernairn, whom our readers may more easily 
recall as Sir William Beardmore, thought the Society 
might well be more aggressive and less apologetic. That 
is very likely. There are other societies which would do 
well to bear this counsel in mind. No good ever came, as 
we said a few weeks ago, from hiding one’s light under 
a bushel. However, that is by the way. Lord Inver- 
nairn hopes that there will shortly be held a large meet- 
ing of employers to consider the possibilities of the wel- 


fare movement in industry, and that the Duke of York — 


will also preside over that meeting. 

It is by patient effort on the part of employers, staff, 
and manual workers, each endeavouring to see and 
appreciate the others’ points of view, that progress will 
be made. Each must push with his available strength, 
however small, in the right direction, and the movement 
that will result will be cumulative. Impatience will not 
help. It is of no use to discontinue your efforts, or to 
neglect the payment of your subscription because the 
benefits to be obtained appear to lie in the rather distant 
future. They may be rather nearer than they seem, and 
those will participate in them who have shown their 
worthiness by continuing their efforts in spite of dis 
couragement. 
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TESTS ON INSULATING VARNISH. 





By W. S. FLIGHT. A.M.LE.E, 





INTRODUCTION. 


Paints and varnishes have been employed for various 
purposes in many industries for hundreds of years. In 
ourse of time it was found out, largely by the method 
of trial and error, which particular mixture of gums, 
oils, &e., produced the best result in each particular 
case. A perusal of the catalogues of any large paint 
«nd varnish manufacturer will show how many different 
classes of varnish are still manufactured for the different 
ndustries which he supplies. Even for the electrical 
industry, varnish manufacturers do. not appear to be 
contented unless they can list from 12 to 20 different 
varieties. Although these are almost always accom- 
panied by a description of their properties and uses, 
he would-be purchaser is often unable to decide which 
varnish is really the best for his particular purpose. 
\s the selection of insulating varnish demands a know- 
ledge of the functions which it is to perform, as well as 
the properties of the varnish itself, the electrical en- 
ineer is often in a far better position to make the choice 
than the varnish manufacturer. 

To ascertain the true properties of the varnish, tests 
are necessary, and these can almost always be carried 
out on a laboratory scale with a small sample of the 
varnish. As very little has been published on the subject 
of testing insulating varnishes it is hoped that the 
following results will be of interest and use to many. 

Insulating varnishes required by the electrical in- 
dustry may .be roughly divided into the following 
classes : — 

1. Baking Oil Varnishes.—These require drying for 
three to eight hours at a temperature of about 95 deg. C. 
(203 deg. F.). They have, as a rule, a very high dielec- 
tric strength, great flexibility, and do not become brittle 
by prolonged heating at high temperatures. 

On account of their high dielectric strength and good 
ageing properties, these varnishes are very largely em- 
ployed in the manufacture of all classes of electrical 
machinery. 

2. Air Drying Oil Varnishes.—These are similar to 
No. 1, but are specially prepared to hasten their drying 
properties, so that baking is not necessary. They 
usually require about twenty-four hours to become per- 
fectly dry in ordinary atmospheric conditions. They 
have not as good ageing properties as No. 1, and con- 
sequently should only be used when it is impracticable 
to bake the material. This often occurs in connection 
with repair work, and on large apparatus which, on 
account of its weight, cannot be conveniently baked. 
These varnishes are also extremely useful on moulded 
insulation, &c., which would soften if subjected to the 
baking process required for the baking oil varnishes. 

3. Atr Drying Spirit Varnishes.—These usually con- 
sist almost entirely of gums dissolved in methylated 
spirits, and will air-dry in two or four hours under 
ordinary conditions. They are more brittle than either 
No. 1 or No. 2, and should only be used on stationary 
parts of electrical machinery, and on apparatus which 
is not subject to extreme variance in temperature. 


TESTS FOR INSULATING VARNISHES. 


Although the properties of the above three classes of 
insulating varnishes are in many respects very different, 
the same tests may often be used for each type so long 
as the results obtained are interpreted in relation to the 
functions which the varnish is required to perform. 

Some of the tests about to be described are only re- 
quired when a very thorough investigation is to be 
carried out, or when some special property of the varnish 
is to be ascertained. 


1. Drying.—For this and other tests different experi- 
menters have employed different materials on which to 
place the varnish. Copper foil, cotton cloth and various 
papers have been often used in this connection, but as 
the object of the tests is to ascertain the properties of 
the varnish it is very desirable that the films of the 
varnish should iorm the greater part of the materials 
being tested. It is also desirable that the varnish should 
be tested on fibrous materials, as it is on these materials 
that it will be used in practice. For these reasons 
0.001 in. Japanese paper has been found to be a very 
suitable material when used in this connection. 

When the varnish is supplied by the varnish manu- 
facturer it is usually thicker than is required by the 
electrical industry, and in order that its viscosity may 
be reduced to a good working value the neat varnish 
should be thinned down by the addition of a thinner 
recommended by the varnish manufacturer. 

When the varnish has been thinned to the required 
viscosity pieces of jap. paper about 4 in. square are 
dipped into it, hung up in the air and allowed to dry. 
They should be so placed that they are free from draught, 
but should not be boxed in as an abundant supply of 
air is necessary to oxidise the varnish, and so convert 
it from a liquid to a solid state. If it is known that the 
varnish is an air drying one, the sample should be 
examined every half-hour, and the time recorded when 
the varnish about the centre of the paper becomes dry 
to the touch. If the varnish is a baking one there is 
little object in carrying out the test in air, except that 
it is easier to examine the samples than when they are 
placed in an oven. With baking varnish, however, a 
test should always be made in an oven and the samples 
removed at the end of each hour, cooled to air tempera- 
ture and examined, until dry to the touch. The tem- 
perature of the oven for these tests should, of course, 
be as near as possible to that of the ovens in which the 
electrical apparatus is to be baked. If comparative tests 
only are required, a temperature of 80 deg. C. has been 
found to be the most convenient for laboratory investi- 
gation. 

2. Ageing Test.—Pieces of jap. paper should be 
treated as for test No. 1, dried for the length of time 
found necessary by that test, and then given a second 
coating of varnish, draining the pieces in the opposite 
direction to the first. After drying the second coat of 
varnish the paper should be suspended in an oven main- 
tained at a temperature of 80 deg. C. to 90 deg. C. 
It is most essential that this oven, and also the oven 
employed for ascertaining the time of drying, should 
be so constructed that a slow but continuous flow of air 
may pass through it. A metal oven containing a number 
of %-in. holes, evenly distributed over the top and 
bottom, and having electrical heating units placed in 
the bottom, has been found satisfactory for carrying 
out these tests. 

From the time required for the varnish to dry it 
can be predicted whether the ageing is likely to be a 
matter of hours or of days. If the former, the samples 
should be examined every hour, bur if the latter, daily 
examination will be sufficient. For the purpose of this 
examination the samples are removed from the oven, 
cooled to air temperature, and then bent over through 
180 deg., so that the paper is flat on itself. At first the 
bending will have no effect whatever on the samples, 
but in course of time the varnish will become so brittle 
that when the paper is doubled over and pressed 
together it will break in two pieces. When this occurs 
the varnish is said to be “‘ aged,’’ and the extra time 
of heating beyond the time required for drying is taken 
as the time to age. In order that the paper shall never 
be bent twice in the same position, a small piece should 
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be cut from the sample and the bending test performed 
on that rather than on the main sample. 

3. Dielectric Strength.—As the dielectric strength 
of all insulating materials depends largely on the thick- 
ness of the material, pieces of the U.0Ul-in. jap. paper 
should be cut, dipped in varnish, dried, and re-dipped 
a number of times until the total thickness is increased 
to 0.005 in. The pieces should aiways be drained in 
the opposite direction to that in which they were drained 
after the previous dipping; this will then produce a 
uniform film of varnish on both sides of the paper. 
Although the dielectric strength of freshly dried varnish 
is of importance, it is even more important to know 
the dielectric strength of the varnish after it has been 
subjected to extra heating such as it will experience in 
an electrical machine. ‘Two batches of papers should, 
therefore, be treated for the dielectric strength tests, 
one batch being tested immediately after drying and the 
other after heating the paper at 80 deg. C. for about 
half the time of ageing of the particular varnish. 

The dielectric strength test is usually carried out by 
laying the varnished paper on a flat sheet of brass, and 
using a piece of brass about 1 in. in diameter as the 
top electrode. About 1,000 volts should be applied and 
maintained for one minute and then increased to 2,000 
volts, which again should be increased at the rate of 
1,000 volts maintained for one minute until breakdown 
occurs. In order that reliable figures for dielectric 
strength may be obtained, at least five, and preferably 
ten, breakdowns should be obtained on both the dried 
and the partly-aged papers. 

4. Acidity.—The oils and gums used in the manu- 
facture of insulating varnishes are liable to contain 
organic acids, some of which readily attack copper, 
although they do not appear to have as destructive an 
action on fibrous materials. It is difficult, and of no 
practical value, to ascertain the acidity of liquid var- 
nish, and it has been found most convenient to determine 
the acidity on the pieces of jap. paper after the above 
tests have been carried out. During the ageing test the 
varnish is continually taking up oxygen from the air, 
and consequently its chemical composition is changed. 
This often results in a decrease in the acidity, and for 
this reason it is usual to conduct acidity tests on both 
the freshly-dried and on the aged papers. 

The acidity test is carried out by cutting a known 
weight of the varnished papers into pieces about 4 in. 
square, and boiling these for four or five hours with 
water or methylated spirit. (If the latter is used a 
blank titration has to be made to allow for the acid in 
this spirit.) The percentage organic and inorganic 
acids are determined by titrating with a standard 
alkali, employing the usual indicators for the organic 
and inorganic acids. 

5. Oul-resisting Properties.—If the varnish is intended 
for use on oil-immersed apparatus, it is of the utmost 
importance that the varnish should be capable of with- 
standing the action of hot insulating oil. The resist- 
ance of the varnish to hot oil depends on (a) the ingre- 
dients from which the varnish is made, and (6) the 
extent to which the varnish has been oxidised. Most 
of the baking linseed oil varnishes will withstand hot 
oil provided they are thoroughly dried before being 
immersed in the oil. On the other hand, even the best 
oil-resisting varnishes will give bad results on the oil 
tests if the varnish is not thoroughly dried before the 
samples are immersed in the oil. For the purpose of 
this test, the most reliable ragults are produced by 
winding a small coil (say, about 2 in. cube) and dipping 
in varnish while hot. After being thoroughly dried the 
coils are immersed in insulating oil and maintained 
at a temperature of 80 deg. C. for 100 hours. While still 
immersed in the oil they should be removed from the 
oven, cooled to air temperature, and the oil and coil care- 
fully examined. If the varnish has satisfactory oil- 
resisting properties, the oil should still be clear and 
the coil free from any deposit or roughness. In certain 
cases it has been found that, due to chemical action 
between the oil and the varnish, the coil has become 
covered with a thick film of deposit, almost like a bac- 


teria growth, which in places may be as much as } in, 
thick. It- is essential for this test that non-sludging 
transformer oil should be employed, and even with these 
oils the heating will produce darkening in colour. In 
order that there may be no doubt as to whether any de- 
posit or darkening in colour is due to the oil or to the 
varnish, a blank test should be run consisting of oil only, 
without the addition of any coil or insulation. The re- 
sults can then be judged with reference to this control. 

6. Sticking Qualities.—The insulating varnish is 
often relied upon to cement the wires and insulating 
material together. This property of the varnish can 
be ascertained by winding a small coil as for the oil- 
resisting test and dipping it, after thorough drying, 
into the varnish. After baking for the required period, 
the coils should be cooled to air temperature and then 
cut in half with a hacksaw. If the sticking qualities 
are good the cutting can be done without seriously de- 
forming the coil, and, after the coil is sawn in half, the 
adhesion between ‘the various layers and turns can be 
readily ascertained. The test also enables the extent 
of the penetration, and also the internal drying pro- 
perties, to be determined. 

7. Softening Temperature.—Varnishes which are re- 
quired for use on armatures and other rotating parts 
must not soften at the operating temperature of the 


machine or they will be liable to be thrown from’ 


the winding during service. When it is required to 
ascertain if the varnish will be satisfactory in this 
respect, a piece of copper weighing about | lb. should 
be coated with the varnish, dried for the required time 
and then placed in a 100-deg. C. oven for half an hour. 
It should then be removed and examined with a knife 
blade to see if the varnish is soft and tacky or still firm 
and hard. 

8. Thermal Conductivity.—Another of the functions 
of insulating varnish is to assist in the transmission of 
heat from the inside to the outside of the coil. For this 
test a coil should be wound as for test No. 5, and dipped 
in the varnish after being thoroughly dried, and the 
varnish dried as usual. During the time the varnish is 
drying, an unvarnished coil should also be placed in 
the same oven so as to drive off any moisture it contains. 
As soon as the coils have been cooled to air-temperature 
after this drying, they should be connected in series 
and a current passed through them of such a value as 
to raise their surface temperature to approximately 
80 deg. C. When a steady temperature has been reached 
the ohmic resistance of each coil should be obtained, 
from which the temperature rise can be calculated. 


Resutts OBTAINED. 


In order that the suitability of the varnish for any 
particular purpose may be determined from the above 
tests, a number of results are given below, which will 
enable other results obtained in like manner to be more 
easily interpreted. 

1. Drying.—Air-drying linseed oil varnish, when 
tested in the manner described, usually takes from 12 to 
24 hours to become dry to the touch. Spirit varnishes 
are dry as soon as their volatile solvent has been evapo- 
rated, which usually takes from one to three hours. 

Baking oil varnishes require from three to six hours 
heating at 80 deg. C. for the jap. paper to become dry 
to the touch. 

2. Ageing.—Baking oil varnish should not age in 
less than 100 hours. The results of a number of tests 
on varnishes of this description are given in Table I. 

Air-drying oil varnish should not age in less tuan 
40 hours. 

Spirit varnishes are often brittle as soon as they are 
dry, and no satisfactory ageing tests can be carried out 
on varnishes of this type. 

3. Dielectric Strength.—Table II shows a large num- 
ber of results obtained on different insulating varnishes. 
from which it will be noticed that the dielectric strength 
varies from about 2,000 to about 200 volts per mil. 
A baking-oil varnish cannot be considered satisfactory 
unless its dielectric strength when tested in the manner 
described is at least 1,000 volts per mil. 
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Air-drying oil varnish has usually a lower dielectric 
strength, particularly after ageing. Its dielectric 
strength, however, should not be less than 800 volts per 
mil. As spirit varnishes are so easily cracked it is very 
difficult to obtain consistent figures with this class of 
varnish, but if the tests are carefully carried out the 

















TABLE I. 
ResuLtTs OF DRYING AND AGEING TESTS ON INSULATING 
VARNISHES. 
naan ate | tame to | me to | Time to 
comm ~G Description, Roy | Sa =e 
i 
|, Baking . NF A clear cloth varnish... | 18hr.| 3 hr. 75 hr. 
+» coil Fa No. 1 | 1, | .-. <a 
sd Tn, ee ae S$, | 170 
’ 31 40713 2 | 230: 
- ; 2 Maite | Be 
| A black » fH @ | 23,, | 59,, 
_ , 2/200 ,,|12 ,, |1000, 
3| 500 ,, |12 , | 900 ,, 
4/4, > a 300 ,, 
| 5| 70 ,| 7 | 500,, 
i | = Re ~ a, a ie 160 ,, 
\ir drying| A clear coil varnish No.5| 24 .,| 3 ,, | 200,, 
a m 6| 18 ,,| 3 ,, | 200 
| A black 7, 12,/2, | &, 
8 | ee oe eS 
9] 12/3, | 3» 
| A clear core plate varnish 24, Ss. | ea 
A black - Roles tt. wa 
= | Hard drying copal varnish! 10 |.| 3 |, | 300 ,, 
}. Spirit “| Black finishing No. : 3 ,, | 10 min.) $,. 
. _ “ 2 -' a 2 
‘ 
.- | $ 10 ,, 5 
at wae Ihr. 3 
| Shellac varnish =e vee | 245., | 10min. 23 
| Anti- -sulphuric enamel } 12 | lhr | 3 
| Mica sticking varnish ou 5 min. l 





results should show a dielectric strength of not less than 
700 volts per mil. 

4. Acidity.—In Table III are given the acidities of 
a considerable number of varnishes of each of the three 
classes mentioned. From the electrical point of view, 
the acidities should, of course, be as low as possible, 
but as varnish makers do not appear to be able to make 
a satisfactory insulating varnish without some acidity, 





TABLE II. 
Resutts or Dievectric STRENGTH TESTS ON INSULATING 
VARNISHES. 
Dielectric; strength. 
Class of varnish. -Description. a - 
Before After 
ageing. ageing. 
vim, v/m. 
|. Baking ... |:A clear cloth varnish we | 1,610 | 1.550 
: » coil = No. 1 1,490 1,500 
:; ae a . 2] 1210 | 1,770 
a a . BI 1,770 | 2,000 
: ‘ ” ” Oe 1,140 870 
. A black .. 7. » lL} 1,440 | 660 
’ . ; ‘ oe 1,060 1,430 
” , , 3] &370 510 
“ . 4] 1,000 | 1,200 
5| F580 | 1960 
” 6 1,250 | 1,680 
2.'Air Drying | A clear coil varnish. No. 4. 1,360 | 1,330 
” - rat . 6... 1,280 | 1,600 
- A black - = a. Aor 640 | 580 
” a; = » 8...| 1,250 | 260 
” - a - os We 280 | 280 
” Clear core plate oes eee 870 | 870 
” Black ,, " = «| 1,360 | 1,610 
” Hard drying copal ... «+ | 1,580 1,780 
3. Spirit ... | Black finishing. No. 1 cal 250 250 
” - - a fae bias 840 840 
$e 3 = 117 117 
i eo io. oe 1,250 260 
Shellac varnish - wae 750 700 
Anti-sulphuric enamel ese 140 140 
Miea sticking varnish ese} 1,300 970 








it would appear reasonable to accept as suitable var- 
nishes which do not have a higher acidity than the 
average figures given in Table III. 

5. Otl-resisting Properties.—Provided the coils have 






been well baked before being placed in the oil, the oil 
containing the coil should be just as free from sediment 
after the heating test as a sample of oil which has been 
subjected to the same heat and has not had any contact 
with varnish. The baking-oil varnishes are usually 
found to be the best oil-resisting varnishes. The air- 
drying and the spirit varnishes are not as a rule so 
satisfactory in this respect, although some of these two 
classes of varnishes are suitable for use in oil-immersed 
apparatus, provided the temperature of the oil does not 
exceed 50 deg. C. 
TABLE II. 
Resuuts or Acrprty Tests ON INSULATING VARNISHES. 











Organic acidity 
in terms of SO, 
Class of varnish. Description. : 
Before After 
ageing. ageing. 
%o % 
( on varnish. No.3 . 21 14 
. -Black ,, 3. ll os 
( 5. Vl 06 
6 I'l 13 
“Average 12 oy 
Clear ool varnish. No.7 2°8 17 
Air drying - 8 19 o9 
oil varnishes. Black " ‘ — Fe O7 5 
Hard drying copal a nee 18 O84 
Average — iit 18 10 
Black finishing. No. 1 4°6 37 
Spirit Shellac varnish 3°12 3°12 
varnishes. Mica sticking varnish 2°7 2°2 
Black finishing. No. 5 75 74 
Average 4°5 41 








6. Sticking Qualities Test Results.—With the baking- 
oil varnishes it is always difficult to thoroughly dry the 
varnish which has penetrated beyond the first coil. This 
is due to the fact that the oxidation of the film of varnish 
on the outside of the coil prevents the varnish 
inside from taking up oxygen, and so prevents it from 
changing from a liquid to a solid state. It has often 
been found that the quicker the varnish dries outside, 
the slower it dries internally. After cutting the coil 
open in this test the adhesion can be readily ascertained, 
and is best compared by a parallel test on some insulat- 
ing varnish which is known to be satisfactory in this 
respect. Air-drying oil varnishes and spirit varnishes 
have usually better cementing properties than the baking 
varnishes. 

7. Softening Temperature.—Shellac and many of the 
gums employed in varnishes have a softening point of 
about 70 deg. C., and consequently varnishes made from 
these gums are not satisfactory for use on rotating parts. 
There are, however, other gums having higher softening 
points, which when incorporated with suitable oils form 
a varnish capable, when thoroughly dried, of remaining 
firm at a temperature of 80 deg. C. 


TABLE IV. 
THERMAL Conpvorivirr TEST Resvuuts. 





Temperature rise. 


Current | = ” _ Percentage 
through coil. | difference. 
Unvarnished coil. Varnished coil, 
es | SE 
| ampere 17°5° C. 16°5° C. i7 
ee 17° C. 70° C. 90 
25 ,, | 123°C. 110° C. 105 

| | 





8. Thermal Conductivity.—Table IV shows the results 
of some tests carried out in this connection, from which 
il will be seen that suitable varnish materially assists in 
reducing the temperature of the coil. The actual per- 
centage difference between varnished and unvarnished 
coils depends upon the size and type of the coil employed, 
and the results of this test are best interpreted by com- 
paring the figures with other figures obtained on an 
exactly similar coil with an insulating varnish which 
is known to be satisfactory so far as thermal condue- 
tivity is concerned. 
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ARMATURE. BANDS. 





By L. BURSTOW. 





STRANGE as it may seem at first, there is no doubt that 
considerably more than half the number of armature-band 
failures are traceable to the bands being made of wire too 
large in diameter. 

The reason that such wire is frequently used, especially 
on high-speed machines, is probably due to the fact that 
in putting bands on the armature to prevent the windings 
rising, due to centrifugal force, one is apt to overlook the 
fact that the stress on the bands due to the centrifugal 
force is not only not the only stress, but, in addition, is 
not the greatest, especially on small and medium-size 
machines. 

On these armatures the greatest stress is that due to bending 
the banding wire round the armature, and as, on a given 
armature, the stress increases as the diameter of the 
banding wire, it will be seen that it is possible to put on a 
wire which is stressed beyond its elastic limit before any 
additional stress due to centrifugal force is thrown on it, 
and it is obvious that any wire so stressed and subject to 
alternate heating and cooling, as a banding wire is, is 
bound to have a limited life, and sooner or later must fail. 
It is, therefore, the writer’s intention in this short article 
to show how the most suitable diameter of banding wire for 
a given armature can be found—that is to say, the 
diameter of wire which will give the lowest total stress. 


Let D mean dia. of winding in inches ; 
Ww weight of copper in winding in lb. ; 
N revs. per minute of armature ; 
d dia. of banding wire in inches ; 
L total width of bands in inches ; 
weight of copper per 1 in. of band = 1; 
D dia. of core in inches ; and 
L|/ number of wires in bands = n. 


Now centrifugal force = ‘0000141 pwn? and area of 
one wire = x 2/4; 
therefore, the stress tending to burst the band must equal 


(0000141 p w x) (FE X2q x *) ; 


Hiudenaon 


d 

and this equals ("00000283 D w n®)/d ; 

that is to say, with a given armature with a certain width 
of bands, the stress per square inch grows as the diameter 
of the banding wire beeomes smaller. Then, in bend- 
ing a wire around the armature the outside is increased 
by and the inside decreased by d +; tliat is to say, 
that in(D, + d@) ~ there is a stretch of dr, and, as d is 
very small compared with D,, we can, for all practical pur- 
poses, say that this stretch takes place in D, 7; that is to 
say, in D, there is d stretch. 

Now, the stretch or extension is a measure of the stress, 
and steel wire stretches about °0009 in. per ft. per ton ; 
therefore, the stress = (2,240 x 12 /)/(-0009 D,) in 
pounds. This equals (30,000,000 @) p,. 

There is one other stress: that due to its own weight. 

The weight of a single turn of wire is equal to 
7/4 X D, X  X *283,80 the centrifugal force equals 

2 

(0000141 D, x = D,x X 283 x w/(7 x 2 =) 
and this equals "000002 p,? n’. 

Now, taking the max. speed of a banded armature as 
9,000 ft. per minute or 150 ft. per sec., at this speed 
DN = 34,000. Therefore, at this speed the stress 


= *000002 x 34,000? 
= 2,400 lb. per sq. in., 


and this can be neglected, as at this speed the bands would 
from other sources be stressed to at least 100,000 Ib. per 
sq. in., and, as can be seen, this ie under 2} per cent. of 
that figure; therefore, all we have to concern ourselves 
with is the other two stresses. 

Although the breaking strain of the best banding wire is 
about 300,000, the elastic limit is about 150,000 Ib. per 
8q. in., and this must not be exceeded ; in fact, the total 
stress, where possible, should be kept under 100,000. 


We have already shown the stress due to centrifugal force, 
and I think it is obvious that the tension put on the wire 
when banding must be greater than the tension set up in 
the wire due to the centrifugal force, otherwise directly the 
tension due to centrifugal force exceeded the initial tension 
there would be movement of the coils owing to the bands 
stretching, and once there is movement (other than that due 
to heating and cooling, which one cannot control) of coil: 
then, especially in a machine which changes speed frequently, 
such as a crane motor, it is only a matter of time before 
the insulation breaks down. 

In order to be quite on the safe side, it is advisable to 
make the initial tension about one and a-half times the 
tension due to centrifugal force ; this will then allow fo 
the machine speeding up slightly for various causes, such 
as light Icad, &c. 

The total stress then becomes 

00000425 D w n®/d + 30,000,000 dp, 
and the stress will be found to be lowest when these two 
are equal. Now, taking a number of standard machines by 
various makers, I find that the weight of copper per 1 in. of 
band approximates very nearly to D; therefore, making use 
of this, we get, if we take D equals D,, 
total stress = 00000425 D,’ n?/d + 30,000,000 dp, 
and noting that p, N for 80 ft. per sec. (which is about 
the highest peripheral speed a standard machine would be 
expected to stand without increasing the bands) is 18,300, 
we get °00000425 x 18,3007/d + 30,000,000 /p, 
= 1400/d + 30,000,000 djp,, 
and the stress will be found to be at its lowest when these 
two are equal— 
that is, 1,400/d = 80,000,000 djp, ; 
d? = D,/21,400; d= ¥ D/150 approx. ; 
then D150 gives best dia. of banding wire for standard 
machines, This gives a stress of 125,000 at 80 ft. sper sec. 
on 10 in. dia., and this stress will be greater on diameters 
smaller than 10 in. So when the speed exceeds 80 ft. per sec. 
the width of bands should be increased to suit, and when 
this cannot be done the band should be put on in two or 
more layers to get the required number of turns, taking 
care that each succeeding layer is put on with a tension 
less than the previous one, otherwise the inner layers become 
slack, and the whole tension due to centrifugal force is 
thrown on the outer one. A very good rule is to drop the 
tension 20 per cent. on each layer. 

Of course, all the remarks only apply to the final bands 
and not to the preliminary bands, which are put on to bed the 
winding well down. These, of course, can be larger, and 
the initial tension can be as large as the wire will allow. 
I think if the points brought out were kept in mind when 
getting out bands for high-speed machines, we should hear 
very little of band failures. 





‘Leader’? Cable for Aircraft.—Admiral Fournier has 
communicated to the Académie des Sciences an account of 
successful tests of apparatus for tne guidance of aeroplanes t» 
their aerodromes by night or in fog carried out at Villa 
coublay by Lieutenant Loth, of the French Navy. Lieut 
Loth has devised a similar device to the “ Leader” cab 
for aeroplanes which adds less than 10 lb. to the weight « 
the machine. On. the ground there is a guiding cable wit! 
an alternating current of 600 cycles per second. _ In th 
machine there are three receiving devices. One of them 
cords a deep and loud musical sound—which the pilot hea 
with the aid of ear-pieces fixed in his helmet—so long as th 
machine is ‘flying parallel with the cable. The soun 
diminishes when the direction of the machme makes 2) 
angle with the cable, and ceases altogether when the directio” 
is at right angles to the cable. The secend spiral records 1! 
loudest sound when the machine is flying at right angles ‘» 
the cable and ceases to record when the aeroplane is gol! 
parallel. The sound recorded by the: third spiral varies 4 
cording to the distance of the machine from the cable, b' 
it stops the moment the machine crosses the cable. 1! 
sounds can be caught as high up as 10,000 ft. and for a m 
and a half on either side of the cable—The Times. » 
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“HANDS OFF” 





THE ELECTRICAL 








INDUSTRY. 





Sir Peter Rylands's Speech on German Super-Power Stations for England. 









We had-not: before us last week, when our leading article 
on ‘* ‘ Hands off’ the Electrical Industry ’’ was written, 
a verbatim report of the speech delivered by Sir W. Peter 
Rylands at the meeting of the Federation of British In- 
dustries. -A very full account of the proceedings ap- 
peared in the Bulletin of the Federation, and in view 
of ‘he extreme importance of the subject, we are now 
pl.cing on record below the parts of the speech in which 
sir Peter’s ‘‘ dangerous suggestion’’ was described. 
\We also quote the views expressed by Z'he Times Trade 
Supplement, and extracts from a speech by Herr. 
Rathenau follow. In our concluding paragraphs we 
quote from an important speech delivered by Sir Robert 
Horne, the Chancellor of the Exchequer, on Monday 
last, in which Sir Robert showed that the danger to the 
electrical industry was recognised by, at any rate, some 
of our political leaders now in authority. 


sir Peter Rylands had been delivering a lengthy 
speech dealing with the objections to the indemnity in 
its present form, and the need for the form of 
(;ermany’s payments to be controlled, and he proceeded 
to discuss ways in which German energy might be di- 
verted into what he regarded as useful channels. He 
continued as follows : — 

| suggest that if we could impose on Germany, by agree- 
iment with our Allies, the obligation to build raiiways under 
our direction and control—docks, harbours, or any scheme of 
levelopment which had reasonable prospects of being self- 
supporting in the near future and could be handed over under 
some terms to the country benetiting—l suggest that by this 
policy we should be diverting German energy into a channel 
which might be of enormous benefit not only to Great Britain 
but to the world at large. 

| know suggestions of that kind have been received with a 
little doubt because it has been thought that they would give 
Germany opportunities of peaceful penetration into some new 
country, but I submit that if that course were found practic- 
able, and if we could carry out such work under the direction 
of the Allies, by Allied engineers and to the Allied specifica- 
tions, it would redound much more to the credit and the moral 
benefit of the Allied nations than to the hewers of wood and 
drawers of water—the Germans whe would be performing the 
work. I do not want to particularise tou closely, but one can- 
not shut one’s eyes to the fact that Russia is a country of 
enormous potentialities, one of the granaries of the world, a 
country with almost boundless possibilities, a country whose 
development has very largely been arrested by the failure of 
its Government in the past. It is true that at the moment 


the political position of Russia is very ambiguous, but there- 


are reasons for thinking a change is taking place, and I do 
not despair entirely of the possibility of the Allies taking some 
portion of Russia in hand, with the consent of the Govern- 
ment, and developing it, always having in view the object ‘of 
the rehabilitation of Russia, not exactly as a political nation, 
but as a source of supply of food and agricultural produce of 
all kinds. That is a line of thought as to the possibility of 
developing the waste places of the world in connection with 
this indemnity in directions in which, as I suggested, there is 
noe early probability of the work being put in hand in a normal 


Now we come to the reflection whether there is not some- 
hing we could do to cheapen our own cost of production to 
- own friends. It-must be admitted that in almost any 
rk, whether it be of the character I have been hinting at, 

or in the direction upon which I now propose to speak, it 
would be possible for British manufacturers to suggest that 
k is being done which they themselves were not incapable 
performing. I would beg that we do not examine this 
problem .with too particular a criticism of that kind. Always 
let us_ bear in mind. the converse of the proposition—the alter- 
native that we have to face. If the reparations are uncon- 
trolled, we have to face competition from Germany in iron, 
steel, machinery, electrical plant, textiles; every single com- 
modity which it makes, and in which we too are interested, 
will be flooding the world, at prices which must defy competi- 
tion.as a natural economic consequence of the situation. So 
spposing.it is a fact that certain of these alternatives might 
be considered to involve the use of commodities which we 
virselves are capable of producing, we must always remember 








the alternative of the peril which British industry would run 
from the absolute uncontrol of German payments in goods. 

I will put my dangerous suggestion first : Some two or three 
years ago a Committee was appointed by the Government to 
consider the question of electrical power, and it was reported— 
and I believe that all-of us manufacturers are sensible that it 
is so—that it was a lamentable fact that throughout the whole 
of industrial Britain the power units were small in size, very 
many in number, and widely divided in control; that there 
was no real efficiency in the production of power. It was 
recommended that it would be desirable to consolidate these 
plants; in some way to erect in each district a great super- 
power station which would enable the manufacturers of that 
district to obtain their power at the lowest possible cost at 
which power on the largest possible scale of production could 
be made. That recomme »ndation was received, generally speak- 
ing, with approval, but it was obviously open to very serious 
objections. One of the objections, perbaps the most serious, 
was that it would involve the scrapping of such an enormous 
amount of plant that the capital loss involved would more 
than outweigh the benefits of the new installation. That was 
perfectly true, and a not altogether unfair criticism, but there 
was always this further difficulty: that whether that were 
so or not, the cost involved was so heavy that under existing 
conditions it was quite inconceivable that any local authority, 
the Government or anybody, could provide the millions of 
money that we required in order to advance a scheme of the 
magnitude which was in mind. 

Now, gentlemen, I am confident that there was a great deal 
in the suggestion that if we could arrange that the power that 
was produced in any particular industrial centre over a large 
area was centrally produced with the greatest economy of fuel 
and the most efficient production, it would be possible for us 
to have our power at a very much lower cost than it costs us 
to-day. This problem has come to the forefront all the more 
because of our anxieties with regard to coal. The price of coal 
is undoubtedly excessively high, and with the high cost of 
railway transport the cost of our power is correspondingly 
exaggerated, and, speaking for myself, I should be prepared 
to go as far as this: I should be prepared to say that 1t would 
be in the interests of this country for the Government to lay 
down in every industrial centre in this country, the very best 
super-power station at the complete expense of Germany, and 
with a zero capital cost to this country. I believe that if 
any of us who are dependent upon power in this form could 
imagine the whole of the existing municipal and other plant 
in our own district scrapped and its place taken without a 
penny of extra charge, by a super power station of the mag- 
nitude contemplated, I am satisfied we would feel an enormous 
sense of relief both from the point of view of the probable 
cost of that power to ourselves and thai of the advantage of 
having an indefinitely large supply always open to us in case 
of need. Now it is possible that certain electrical interests 
would at once protest. In reply to that I would like to sug- 
gest, first, that there is no earthly prospect of this thing being 

soe out otherwise under existing conditions, if ever. On 
the other hand, supposing it were carrie] out, and the benefit 
which we are promised accrued, electeicity would become the 
cheapest power in this country, and every manufacturer would 
at once order motors in order to avail himself of the cheap 
power that had been provided. 

I suggest, gentlemen, that this is a fie ld of inquiry well 
deserving of examination, and I mention it because it seems 
to me it would involve very large sums of money, and if the 
same policy were pursued by France and other of the Allied 
nations, I can conceive that the amount of orders that would 
be placed with Germany in satisfaction of requirements of 
this kind might reach such magnitude that it would make a 
large hole in the moment that it has to pay. The result 
would. be that instead of German competition making an addi- 
tion to our difficulties, it would be a German force that would 
reduce our own cost of manufacture, and ‘contribute to that 
extent to our prosperity. I mention the electrical question 
without desiring to dogmatise. I am not an electrician, nor 
an electrical engineer. I use electrical power, and as a user I 
appreciate very highly the importance of low cost per unit, 
just as I deprecate most seriously the present extraordinarily 
high price that I have to pay. If I can see, by any arrange- 
ment of this kind. a reduction of the unit cost to something 
like the figure I think it ought to be, I am satisfied it would 
pay my firm very well to use electricity more than it does 
to-day. 

Once you have accepted the principle, providing the advan- 
tage to the manufacturer is sufficient to outweigh any dis- 
advantages resulting from the possible loss of business, it does 
open other possible avenues. , For instance, one might mention 
the Channel Tunnel. 

Some discussion followed, and in his reply thereto Sir Peter 
Ryvlands thanked those present for their sympathetic reception 
of his statements, and said that the useful comments made 
would be carefully considered by the Reparations Committee. 
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He quite appreciated that there was a distinction between 
work to be done in y and the actual work of erection. 
The labour in relation to the material would obviously vary 
very much in different jobs. It was doubtful whether it would 
be consonant with the wishes of the people of this country 
that the Germans should come over here and do the work. 
The method adopted would be, in the case of electrical instal- 
lations, which he had instanced by way of illustration, to order 
the machinery from Germany, but leave the installation to 
the labour on this side, as the labour cost would be small in 
comparison with the cost of the plant. On the other hand, 
if a railway were being put down in some distant part of the 
world where the labour cost was high in relation to the ma- 
terial, it would seem advisable to impose upon the Germans 
the ordinary contractor's liability of arranging for the pay- 
ment of the people employed. That payment would have to 
be made out of export of goods from Germany, but it would 
be a direct charge on Germany so far as the material was con- 
cerned, which at all events would employ a certain amount 
of the German exportation, and pro tanto liquidate their 
liability under the reparation. It would not seem desirable to 
lay down hard and fast suggestions or to go into too much 
detail, but it would be reasonable to demand that where any 
work of this nature was undertaken, the interests in this coun- 
try which were likely to be affected by it should be consulted 
in order to obviate any charge that British interests had been 
neglected. 





The Times Trade Supplement, in its leading article on 
** Reparation Payments’ (December 3rd, 1921), makes the 
jollowing comments on the above matter :— 

‘‘Sir Peter Rylands, the outgoing President, suggested 
central super-power stations and the Channel Tunnel... . lt 
is urged that unless subsidised in this form many excellent 
and ultimately profitable enterprises will be indefinitely post- 
poned, and it has been argued that the erection of the plant, 
the preparation of sites and other work incidental to such pro- 
jects would find employment for a great mass of British 
iabour. Against this argument there is the obvious objection 
that to divert the industrial capacity of our late enemy into 
activities connected with the manufacture of engineering and 
electrical installations would tend to foster in Germany those 
very industries most likely to be useful to her in the event of 
another war. Already our own engineering trades are finding 
it difficult to secure enough contracts to keep a portion of their 
plant and staff occupied. Indeed, the Government, to a chorus 
of general approval, recently decided to set aside £25,000,000 
for the purpose of assisting enterprises which had as their 
object the erection of reproductive works which in the present 
state of finance would not otherwise be undertaken, and this 
policy was deliberately adopted for the relief of unemploy- 
ment. Yet however attractive it may appear to get some- 
thing for nothing, the Government will indeed be shortsighted 
if it does not take into account thuse ultimate consequences 
which in the life of a nation far outweigh in importance im- 
mediate advantages. Jimeo Danaos et dona ferentes. The 
lessons learned in the fourth form room seem to have been 
forgotten by many of riper years. . . . When the scales fell 
from the eyes of the British nation in :he opening months of 
the war men recognised the past subtlety and ingenuity of 
the German rulers, not only in regard to their military policy, 
but in the steps which had been taken to undermine the in- 
dustrial position of their neighbours and particularly of the 
British Empire. Men saw then what would have been the 
real cost to our commerce of cheap dyes and chemicals from 
Germany; they recognised that even cheap ocean freights, if 
granted with the design of driving the British mercantile 
marine off the seas, would have brought about our undoing; 
they saw at last why Germany had secured the monopoly of 
oan key industries as the manufacture of hosiery needles, 
——-- aaa and optical instruments. What is blinding them 
now 

‘“* In those days of stress everybody realised the sinister pur- 
pose of Germany’s commercial policy. To-day the depreciation 
of the mark is undermining British trade. Many persons 
believe that the financial policy of Germany since the Armis- 
tice has been designed with no other object. Last week the 
discovery of 150 new guns in Germany was announced; this 
week a further 400 new howitzers have been reported. Can 
such evidence be safely ignored? . . . The safety of the realm 
must be the first consideration of all patriotic citizens; and 
however great the temptation to secure reparation from Ger- 
many by enabling her to rehabilitate her most formidable in- 
dustries we trust that there are still sufficient men of character 
and intelligence among our Ministers to resist the proffered 
gifts and to refuse to entail upon our cescendants the legacy 
of future strife.”’ 


It may be interesting if we reproduce here from the 
Economic Review of October 14th part of an address delivered 
by Herr Rathenau at a largely attended meeting of the Asso- 
ciation of German Industries held in Munich on September 
28th. He was speaking on his recent conference with M. 
Loucheur at Wiesbaden with reference to Germany’s pay- 
ments in kind. The following report appeared in the 
Kélnische Zeitung (September 29th) :— 

“Tt is to our interest not to have to obtain further gold 
values on such a scale, but to deliver material values. The 





problem for us is one of replacing payments in gold by pay- 
ments in kind. On the other hand, it, cannot be a matter of 
indifference for us as to what industries are to undertake the 
heavy tasks demanded by French reconstruction. It goes 
without saying that the French industries will secure for them. 
selves a considerable part of the work. Their capacity, how- 
ever, has its limits. The French Minister for the liberated dis- 
tricts has pointed out to the French industries that they would 
be injuring themselves were they to devote all their energies 
to the work of reconstruction, since in that way they would 
vanish from the world’s markets. It would appear that the 
French industries have recognised this, and that they intend 
to leave us a large share in the reconstruction. For us this 
question is very mmportant, not only because by such services 
economic relations are engendered and extended, but also be 
cause it is still difficult to predict what amount of employment 
there will be in the industries of Europe during the next few 
years. At the moment we have no unemployment; on the 
other hand, the factories are not in a position to satisfy al! 
claims made upon them. That is due to the terrible depre- 
ciation of the mark. When once internal conditions have 
again been stabilised, and should the mark rise again, it wil! 
be impossible to foretell whether we shall still have the same 
amount of employment. In view of the peace conditions and 
of the ultimatum, the amount of employment in foreign cown- 
tries for the next few years will be extraordinarily small. Gur 
economic system is busily employed to-day and we shall make 
technical advances, such as only a busily employed economi: 
system can make. For that reason a mutual agreement with 
our neighbour States is essential. The idea which has 
dominated the agreement with France with regard to pay 
ments in kind is that in the domain of special goods requirei, 
of machinery, of plant on a large scale, free trade shall pre- 
vail, and that only a system of reckoning shall be created 
which will make it possible for French manufacturers to pur- 
chase from German manufacturers on the basis of free agree- 
ments, and to book the goods thus acquired to the reparations 
account. . . .No greater service can be done to Germany's 
economic system than by producing from home raw materials. 
Whoever enables us to dispense with foreign raw materials 
deserves the civic crown. This point should be seriously con- 
sidered by our economic leaders. Germany won her great 
economic position not by wealth, not by her geographical situa- 
tion, but by forces which are still operative to-day: organisa- 
tion, discipline, scientific knowledge, work, and a strong sense 
of duty. If we retain these forces our economic system will 
revive, no matter what burdens other nations to-day threaten 
to impose upon us. In the long run it is not wealth and 
political power that decides but moral power and moral will.”’ 





The Chancellor of the Exchequer (Sir Robert Horne), speak- 
ing at a meeting at Manchester on Monday, commented on 
the case against payment in kind as follows :— 

**Tt was suggested that Britain should, like France, obtain 
some portion of her reparations by means of payment in kind. 
‘That was the principle of the Loucheur-Rathenau agreement. 
But we were in a very different position from France in 
regard to this. The payments in kind which were to be made 
by Germany to France were connected with the devastated 
regions, and there was work to be done, in restoring villages, 
which were wiped out of existence, which could not be accom- 
plished in any near period of years, though all the labour in 
France were devoted to the purpose. Accordingly it was 
possible for Germany to make payments in kind to France 
without interfering with the ordinary course of French em- 
ployment. 

‘The situation was very different with us. For the most 
part the things Germany could give us in the shape of pay- 
ment in kind would be just the kind of articles we could make 
ourselves. There were one or two commodities like potash or 
sugar from which we could obtain a certain amount of re- 
paration by payment in kind, but all that those articles would 
yield was a mere bagatelle in relation to the amount due. We 
would be offered payments in kind in such things as electrical 
machinery, locomotives, rolling stock, and so on. But what 
was going to be the effect upon our own trade and employment 
under these circumstances? (Cheers.) These were the very 
things which we ourselves manufactured and upon which the 
very existence of many of our workpeople depended.” 








THE HELSBY TWIN WIRING SYSTEM. 


In view of the interest that is taken in the subject of metal- 
sheathed wiring systems it is not mappropriate to point out 
that the advantages claimed for the twin wiring system 0! 
British Insulated & Helsby Cables, Ltd., are that it is (1) incx- 
pensive; (2) easily and rapidly erected, fittings are fe’, 
it is adaptable and substantial, loose screws and st all 
loose parts are practically eliminated; (3) neat in appeal 
ance and does not detract from that of existing decorations; 
(4) that efficient electrical continuity of the metallic sheathing 
of the cable is secured by the use of a bonding clamp of the 
same metal; and (5) that no special tools are required to aid 
erection. 
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The system is suitable for either a d.c. or an a.c. supply, 
and comphises single, twin, or three-core cable, together with 
a range of fittings and accessories. The single wire is of 
circular section, but the twin and three-core cable is of flat 
section, and the overall dimensions have been kept small, so 
as to assist unobtrusiveness when erected on the surface. 

The metallic sheathing of the cable is composed of a special 
illoy of sufficient strength to provide, it is said, a good pro- 
tective covering for the cable without impairing its flexibility, 

nd, at the same time, to prevent it sagging between properly- 
paced points of support. Moreover, it is claimed that the 
whole system can be quickly and cheaply erected with a mini- 
mum of labour and without the use of special tools; that it 
presents a neat appearance when installed, and complies fully 


——- 
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Fic. 1.—Tue Hetssy Junction Box. 


ith the requirements of the I.E.E. Wiring Rules, fire insur- 
ince companies, and electricity supply authorities. 

The high-conductivity tinned-copper conductors are insu- 
lated with pure, vulcanised, rubber and taped so as to possess 
distinctive colours; the cores are sheathed with a solid-drawn 
tube of special metal alloy, and the test pressure employed is 
1,000 volts alternating for 15 minutes after 24 hours’ immer- 
sion in water at a temperature of 60 deg. F. The three types 
of cable named above are made in a variety of sizes, their 
upproximate overall dimensions varying from 0.208 to 0.58X 
= in., and their weights from 3.2 to 34.85 cwt. per 1,000 
yards, 

Generally, tinned brass fixing clips and saddles are used, but 
for cleating cable in damp situations it is recommended that 
a metal strip of approximately the same composition as that of 
the cable sheathing should be used. The junction box is illus- 
trated in fig. 1, and comprises a tinned brass back-plate and 
cover and an annular bonding clamp. The back-plate is placed 
inside the latter, and the whole is secured to the wall by means 
of a screw through the hole in the plate The bonding clamp 
is provided with four slots, so that. it may be used as a two-, 
three, or four-way fitting, and continuity of the metal sheath- 
ing of the cable is secured by screwing down the small clamp- 
ing pieces on to the sheath. The metal alloy of which the 
honding clamp is made is of the same composition as that 
used: for sheathing the cable, and when it is necessary to 














Fic. 2.—Tue Hetsspy Bonpine Bar. 


use a larger cable than 7/.029 in. flat twin, the slots can be 


easily enlarged without the aid of special tools, a pocket knife 


being all that is necessary. The fitting is supplied with all 
the loose screws and parts assembled, and it is never necessary 
to remove any of them completely; the long nuts embedded 
in the bonding clamp practically obviate the trouble ex- 
perienced with stripped screw threads, while the cover for 
the fitting is simply sprung on to the base portion. 

The universal bonding clamp is similar to the annular one, 
but it has no back-plate or cover. It is suitable for use under 
wood pattrasses, the latter being specially recessed for the 
purpose, and have an imitation walnut finish. Porcelain insu- 
lated connections are used with the junction box, and the bar 
for bonding the metal sheaths of cables together at distribu- 
tion boards, which is illustrated in fig. 2, normally has six 
spaces for cables, but may be cut up and used in shorter 
lengths when necessary. The earthing clips are suitable for 
fixing to metal pipes or a similar medium, and are adaptable 
to any size. For securing clips, saddles, &c., to any sort of 
material, Rawlplugs are used, while it is recommended that a 
protective steel covering should be placed over the cable in 
situations where there is a risk of mechanical damage, and to 
support it where it crosses ceilings, &c. 


Foreign Glassware.—The Times states that the forthcom- 
g inquiry into the application of the glass industry for pro- 

tection under Part II of the Safeguarding of Industries Act 
being awaited with much interest. Selling prices of foreign 
assware in London are said to be equal to, and in some 
ses below, British labour costs. 


THE EAST MIDLANDS ELECTRICITY 
DISTRICT. 


THE above-named district was preliminarily delimited by the 
Electricity Commission about a year ago* in connection with 
the proposed re-organisation of the supply of electricity there- 
in, and we understand that a conference of the authorities 
concerned has made considerable progress during the last few 
weeks with the consolidation of a scheme covering a wide 
area of the East Midlands and affecting jointly the public 
authorities of Nottingham, Leicester, Derby, Burton-on-Trent, 
Loughborough, Mansfield, Long Eaton, and Newark, the 
project providing for the establishment of four main generat- 
ing stations, one at each of the first four named places, with 
possibly a fifth station of smaller size at Newark; the whole 
providing for plant approximately of a total capacity of 
500,000 kW. After long preliminary discussion between 
representatives of the several bodies concerned, an application 
has now been submitted to the Electricity Commissioners for 
the establishment of a Joint Electricity Authority. The Not- 
tingham Corporation, which has obtained the consent ef the 
Commissioners for its own scheme of independent supply, 
involving the construction of a large generating station in 
the neighbourhood of a colliery and contiguous to the river 
Trent at Clifton, close to the municipal boundary, has ex- 
pressed approval of the joint scheme, being satisfied that it 
cannot adversely affect the city’s interests, and it is proposed 
to accord it support at the local inquiry which is shortly to 
be held, provided that the interests of the Corporation are 
not adversely affected by any proposed amendment. 

It has been suggested as an outcome of conferences between 
the several authorities, that the Joint Authority shall con- 
sist of 20 members, 12 to be appointed by local authorities 
supplying electricity in the district as follows: the cities 
of Leicester, and Nottingham, the county boroughs of Burton- 
on-Trent, and Derby, two each; the boroughs of Lough- 
borough, Mansfield, and Newark, and the urban district 
of Long Eaton, one each; one member each to be appointed 
by the County Councils of Derbyshire, Leicestershire, and 
Nottinghamshire; one member to be appointed by the com- 
panies supplying electricity in the district, viz., the Derby- 
shire and Nottinghamshire Electric Power Co., and the 
Leicestershire and Warwickshire Electric Power Co.; two 
members to be elected by the railway companies purchasing 
electricity from the Joint Authority or one of its constituent 
members, and two members to be elected by other large 
consumers of electricity. In addition to the proposal as to 
the erection of new main stations, provision is made by the 
scheme for the existing stations in the smaller towns to 
continue in operation until it is economically practicable to 
replace them by a bulk supply from a main station. In the 
first instance it is not proposed that the Joint Authority should 
take over any of the stations, but as the demand for elec 
tricity extends in the area between the several main stations, 
it may be necessary for the Joint Authority either to take over 
a station or stations, or to link up such stations to enable 
them to give a supply of electricity in the intermediate area. 
As to distribution, it is proposed that the areas of distri- 
bution of local authorities shall be extended considerably 
beyond their present boundaries, and that the Derbyshire 
and Nottinghamshire Electric Power Co., and the Leicester 
shire and Warwickshire Electric Power Co., shall continue to be 
the distributing authorities in the areas covered by their respec 
tive provisional orders. It is also intended that the Melton 
Mowbray Electric Light Co., Ltd., shall continue to be a 
distributing authority within its present area, and that the 
Joint Electricity Authority shall exercise distributing rights 
in those parts of the district which are not served by any of 
the before-mentioned authorities. The area which the com- 
mittee suggests, should be the extended area for the supply 
of energy by the Nottingham Corporation is as follows: The 
urban districts of Arnold, Beeston, Carlton, Hucknall, and 
West Bridgford, and parts of the rural districts of Basford, 
Stapleford, and Bingham. When sanction was given by 
the Electricity Commissioners to the Nottingham Corporation 
for the erection of the new generating station on the banks 
of the Trent, it was made a condition that the Corporation 
should, if required by a Joint Authority and if so directed 
by the Electricity Commissioners, transfer such station to 
the Authority upon the terms mentioned. The scheme fur 
ther provides that the expenses of the Joint Authority shall 
be met and defrayed by (1) the proceeds of the sale of elec- 
tricity and revenue derived from the business of the Joint 
Authority; (2) grants from the Imperial Exchequer made upon 
the recommendation of the Commissioners, and (3) such 
contributions as may be made by constituent authorities. 
Provision is also made for capital and revenue accounts, bor- 
rowin wers, &c. : 

The Nottingham Guardian points out that Ald. E. Hunts- 
man, chairman of the Nottingham Electricity Committee, 
is also chairman of the conference which has submitted the 
scheme. 


*Ecec. Rev., November 5th, 1920; p. 591. 
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JAPAN AFTER THE GREAT WAR. 








Tue following is a summary of certain portions of the report 
on Japan by Mr. E. t'. Crowe (Commercial Counsellor), and 
Mr. G. B. Sansom (Commercial Secretary), at ‘Lokio, to which 
reference was made recently in our editorial columns.* 
Vuring the years 1914-18, while other countries were con- 
suming capital wealth and piling up colossal debts, Japan, 
thanks to successive favourable trade balances and a virtual 
monopoly of the carrying trade on many routes, developed 
from a debtor into a creditor country. ‘he total increment of 
wealth derived by her from international transactions 1s esti- 
mated at from 2,500 to 3,U0U million yen, say 4£250,000,UUU. 
‘the amount of money, whether in currency or credits, was 
more than trebled, but there was not a corresponding increase 
in the volume of commodities produced or imported for home 
consumption, nor was there any sensible enlurgement of ser- 
vices (€.g., communications) as ‘distinct from goods. ‘he con- 
sequence was an increase of prices to about three times their 
pre-war figure, and a speculative boom which lasted into 1920. 
Ihe story of the subsequent and rapid collapse is too well 
known to need recapitulation. Depressed conditions persisted 
until June, 1921, when some signs of recovery became 
apparent. Complete recovery must depend, as did the de- 
pression, to a large extent upon the conditions in Europe. It 
was not due to any fundamental defect nm Japan’s economic 
position, but arose from an excess of money which could not 
be turned into goods. ‘The inflation in Japan, though accom- 
panied by the sume evils, was not of the same nature as the 
inflation in European countries, for 1t represented a real 
increase in wealth, and not an artificial creation of credits. 
I'he Governor of the Bank of Japan recently urged that this 
wealth should not be hoarded, that costs of production should 
be reduced so as to stimulate export trade, and that stocks 
bought at war prices should be written off. 


No line was more overdone than metals, 
The Metal and many firms who had had little ex 
Trades. perience in this direction made huge specu- 
lative purchases. For this reason, and 
owing also to a great increase in domestic output, stocks have 
continued very heavy. 

The Imperial Steel Works at Yawata have been producing 
satisfactorily as far as quantities go, but at too high a cost, 
and as reductions in price have had to be made in order to 
allow of competition with imported goods, the works are said 
to be once more running at a loss. 

Japan suffered from the need of iron very badly during the 
war, when her shipbuilding yards and many other plants were 
held up for lack of necessary materials. The profits to be 
made out of iron at the prices then ruling seemed so attrac- 
tive that a great many works were started, some of them on 
a very extensive scale. 

Many works have gone under, so that, on the whole, the 
outlook for Japan’s iron and steel industry is not promising, 
and yet, if Japan wishes to attain a position of eminence in 
the manufacturing world, she must have cheap iron. 

Notwithstanding this fact the authorities consider that it is 
necessary to encourage domestic production, and have accord- 
ingly increased the tariff to an ad val, duty averaging about 
15 per cent. Drawbacks, however, will be granted on iron 
and steel used in shipbuil« ling and other specified industries. 

Great results are expected from a new invention for making 
pig-iron from iron sand, which has recently been patented by 
a Japanese scientist. The laboratory experiments are said to 
have satisfied the military a. and it is alleged that 
work on a commercial scale will be commenced soon. It is 
estimated that from this iron sand, of which there are enor- 
mous deposits, pig-iron can be produced at a cost of 30 yen 
per ton. 

In spite of the increased production 

The Market of machinery, especially of electrical 

for machinery, in Japan, the import continues 

Machinery. to grow, and it is safe to prophesy that the 

more her industries develop the more 
machinery she will purchase from abroad, as it will be a long 
time before she is in a position to supply all her requirements. 

In 1919 and 1920 she bought machinery and parts to the 
value of 89 and 110 million yen respectively, and for the first 
eix months of 1921 she imported 68 million yen’s.worth, so 
that the returns for the whole year should undoubtedly 
register a record. 

In 1914 the United Kingdom enjoyed nearly 50 per cent. of 
the business, and Germany and America shared most of the 
balance between them. 

The following table shows how the business was divided in 
1919, 1920, and for January-May, 1921 :— 


Year 1919. Year 1920. Jan,-June, 1921. 

1,000 yen. 1,000 yen. 1,900 yen. 
United States FF: 66,866 73,536 39,418 
United Kingdom ... 16,144 28,423 21,634 
Sweden ix " 2,455 2,262 1,613 
Switzerland ~~ 1,314 565 995 
Other countries... 2,221 5,214 4,340 
Total oe we 89,000 110,000 68, 000 





° Department of Overseas Trade, ‘ ‘ Japan, * 1921, price 2s. 











It will be seen that the British share is gradually advance. 
ing. 

Switzerland and Sweden, who figure so prominently, owe 
their place chiefly to the machinery required ior the big hydro- 
electric plants, in which there has been a great boom in 
recent years. Japan is very well supplied with rivers, and in 
view of the advance in the price of coal, it is only natural that 
the attention of power consumers should have been turned ty 
water. 

The water turbine machinery for the various plants exe- 
cuted and on order since January, 1920, up to the end of 
June, 1921, amounts to about 260,000 b.b. p. machinery ordere« 
abroad, and 150,000 b.h.p. machinery made in Japan. In 
addition to this another 250,000 b.b. p. was to be ordered durin: 
this year, including the 190,000 b.h.p. plant of the very big 
Formosan Hydro-Electric Co., a scheme which is of a semi 
Government nature, and which will supply power to th 
whole of Formosa. 

One of the most interesting features o/ 
Proposed the year has been the large number oi 
Electrical amalgamations of electric companies that 
Amalgamation. have taken place. The Minister of Com 
munications is said to be in favour of ; 
proposal for bringing under one management all the electri 
companies in Japan. If this were possible the concern woul 
be one of the largest in the world. As a preliminary step a 
great many minor mergers have already taken place of con 
panies operating in different districts. The Associated Ele 
tric Power Co. (capital 100 million yen) is composed of thre 
leading companies, and will absorb three more, thus having 
control of Central Japan. The Tokio Electric Co. will take 
over four or five more companies, and will increase its capita 
to nearly 200 million yen. In the Hokkaido the Fuji Electri 
Co. has absorbed five other companies. In Kyushiu an amal- 
gamation of all the big and small companies operating in the 
island is under consideration. 


The Government's railway electrification 

Electrification plans have been modified owing to financial 

Schemes. stringency. Under the original scheme a 

semi-official electric power company was to 

be formed in Tokio with a capital of 100 million yen. The 

programme has been approximately halved. The work now 

contemplated will take about five years, and will be looked 

after by an electric bureau, which has been newly created in 
the Department of the Imperial Railways. 

The present electric tramways, which are under the 
Imperial Railway Department, have a mileage of only 58 
miles, but a further 177 miles will be electrified by 1926. There 
is also a scheme for the construction of a high-speed electric 
railway between Tokio and Nikko. 








Public Contracts for the Netherlands East Indies.—The 
Commercial Secretary to H.M. Legation at The Hague has 
submitted to the Department of Overseas Trade a report on 
the subject of tenders for public contracts in the Netherlands 
East Indies. In the case of contracts for materials for public 
works, railway material, dredging plant, cables, construc- 
tional iron and steel and the like, foreign firms may lodge 
tenders with the Colonial Office at The Hague without the 
necessity for local representation in Holland. As regards 
contracts for the supply of general merchandise, and articles 
of miscellaneous description, however, public tenders are in- 
vited by the Colonial Establishment at Amsterdam, and are 
accepted only from firms having properly accredited repre- 
sentatives in the Netherlands. For the purpose of this re- 
gulation it is sufficient for the firm to have in Holland an 
agent of good standing, that is to say, that the foreign firms 
tendering need not be actually “‘domiciled’’ in the Netherlands. 
The Commercial Secretary adds that this limit: ition of the field 
of acceptance is intended to serve as a protection, in the case of 
dispute and to ensure, as far as possible, the enforcement of 
penalties in the event of breach of contract. The Netherlands 
Government does, nevertheless, from time to time, invite 
foreign firms having no agent in the Netherlands, to tende: 
directly for miscellaneous goods. These tenders are called 
private tenders, to distinguish them from public tenders, th« 
rules governing which are outlined above. The Department 
of Overseas Trade will be pleased to suggest suitable agent 
to United Kingdom firms not represented in the Netherlan: 
on receipt of details of their requirements, quoting the refer 
ence number 11,962/FW 


Concerted Action to Setagent the Electrical Industry.- 
The Electrical Section of the Newcastle-upon-Tyne Chamb: 
of Commerce has discussed the Safeguarding of Industri 
Bill, and passed the following resolution : ‘‘ This Committ: 
recognises the necessity of some strong concerted action 
safeguard the electrical industry as a means of helping to cu 
the present serious unemployment, and to ‘counteract t! 
effect of unfair competition arising out of the depreciat 
currency of certain European countries, and of the impor! 
tion of goods below ‘the cost of production.”’ 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 





The ** Hall-Mark ’’ Copier. 

The production of blue prints, which is an essential function 
large engineering firms, and especially electrical concerns, 

in be a very -tedious process. A means of printing which 
mbines speed with efhciency is, therefore, to be welcomed. 
uch @ means is provided by the * Hall-Mark ’’ printing 
achine, designed and made by Messrs. B. J. Haut & Co., 
ip., Chalfont House, Great Peter Street, S.W.1. Fig. 1 is an 
id-view of the machine, which gives a good idea of the main 
atures. A ” Hall-horkelin’’ lamp is made to move to 
id fro in a glass bend or trough. Vassing under this trough 
an endless canvas sheet stretched tightly over three rollers. 
he printing paper and tracing are inserted between the can- 
s and the glass, and are taken through at a speed adjustable 

a fine degree. The motive power for both the lamp and the 
invas 1s provided by a 3-h.p. motor. ‘I'he speed of the can- 
is is adjusted by two methods. First there is a two-speed 
ar box operated by a gate lever. On this the higher speed 
twice the lower. Fine variations are made by altering the 
sition of the driving belt upon two conical pulleys. A 
untershaft in the base of the machine is rotated by means 
the enclosed gear, and from this shaft a double chain ex- 
nds to a sprocket wheel at the other end of the machine. A 
tud on this chain forms a limit to the travel of the lamp, 
nd when it reaches the wheel, the direction of travel is 
ianged by a simple but ingenious reversing movement. The 
Hall-Thorkelin ’’ lamp, which forms a part of this machine, 

; worthy of special mention. As will be seen from the line 
lrawing, fig. 2, it has a scissors-type arc. giving a powerful 
hadowless light with a current consumption of about 10 A, 
enclosed in a glass globe approximately 6 in. in diameter. The 
urbon-feeding movement is actuated by a solenoid, which 
ioves a counterweight attached to the holders. By this 
means a feed of four or five inches is obtained. In addition 
to these main features several refinements are embodied in 
he machine. A chest at the rear contains a roll of printing 
paper: and this may be brought up to the owe of entry 
through a slot. When it is desired to clean the lamp or to 


ing out method is not new, but it is claimed that the fitting 
of a double hinge is new. This obviates the possibility of 
the fuse element near to the hinge becoming smashed in 
swinging. The angle-iron frame «is well japanned, and not 


hic. 3.—Tue ** Vincent’ Fusepoarp. 


vulnerable to climatic conditions. These boards are at present 
made with from 2 to 12 ways, double and triple-pole. from 
15 to 100 A per way, also with “pull and push” type 
switches. The London agents for this apparatus are the 
Enterprise Manufacturing Co., Ltd., and others are located 
in various parts of the country. 


A New Lamp Guard. 


In a new lamp guard recently patented by Mr. Ropert 
Emerson, ‘* Glenmay,’’ West Crescent, Darlington, the usual 


Fic. 1.—Tue ‘‘ Hatt-Marxk ”’ Copier Fic. 2.—Tue Hatt-THoRKELIN Arc Lamp Fic. 4.—A New Lamp Guarp. 


renew carbons, an extension of the runway in which the lamp 
noves is provided at one end, so that the lamp can be brought 
it clear of the machine, and all parts are accessible. The 
verall (floor space) dimensions of the machine are, roughly, 

i ft. by 5 ft. With electricity at 5d. per unit it is calculated 
hat from 50 to 120 or more double-elephant prints can be 
iade in an hour at a cost of 10d. 


The “* Vincent ’’ Fuseboard. 


THE VINCENT SwiTcHGFAR Manuracturtnc .Co., Balsall 

leath, Birmingham,. is manufacturing a hinged fuseboard. 
This fuseboard (fig. 3) 1s made up of the well-known 
Vincent ’’ fuse element. of the Home Office pattern, having 
!l live parts well shielded with best English porcelain. These 
lements are mounted upon an angle-iron frame, which is 
fitted by means of a double hinge to the iron case, and can 
e easily swung out by the removal of one screw. This swing- 


method of fixing is not employed. As will be seen from fig. 4, 
the guard is attached to the lamp itself This arrangement, 
apart from the convenience of placing the lamp in, or remov- 
ing it from, the holder, acts as a protection for the lamp at 
all times. The construction of the guard is amply illustrated 
in’ fig. 4. Any size of lamp can be provided for. 





The Blackburn Electric Locomotive —Correction.—With 
reference to our note on page 705 of our November 25th 
issue on the above subject, in which it is stated that the loco- 
motive derives its energy from a ‘Chloride Battery’’ we are in- 
formed that the accumulators are of the ‘* Exide-Ironclad ’ 
type, specially designed hy the Chloride Electric Storage Co., 
I td., for locomotive work. 

RB 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on TUESDAY cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer’s name and 
address in our possession. 


A Disputed Meter Reading. 

In October, 1919, [ had my house wired for electric light; 
the wiring, on completion, was tested wnd passed as correct, 
and the Corporation fixed the meter. 

The following are the readings of energy consumed per 
quarter :-— Quarter Quarter Quarter Quarter 

ending ending ending ending 
March. June. Sept. Dec. 


1920... ite 65 28 32 85 
1921... im 71 90 30 — 


The energy consumed was only used for lighting purposes. I[ 
have never had any electrical appliances in the house. 

Obviously there was something wrong about the 90 units 
registered by dial on the meter for the quarter ending June, 
1921. 

I complained that the meter was wrong to the Corporation, 
and they undertook to test it, on my signing a form, in which 
| was to pay the cost if the meter was found correct; if it 
was wrong, they bore the cost of testing. The Corporation 
took the meter out and fixed a new one on July 29th, 1921. 
The result of their test is as follows; it was carried out on a 
* Ferranti’’ d.c. meter, 5 amperes, 220 volts, constant 13.44, 
starting current, 0.1 ampere :— 


Three test loads. Meter readings. Test meter. 

1 ampere start aa 0430°843 : 0127°640 
finish ... 0431°834 ‘9% slow 0128°640 

2°5 amperes start .-- O431'843 - 0128°650 
” ” | finish ... 0432°828 15% slow 0129°650 
5 amperes | fic «+» 0432°837 0129°660 

~ | finish ... 0433°810 2°7% slow 0130°660 

Total ... .. 51% +3 = 17% slow 


[ next looked for an earth, getting the firm that did the 
wiring to test it; the result was: positive to earth 30 meg- 
ohms; negative to earth 35 megohms. 

Our downstairs. lamps are 60-W Osram; never more than 
three lamps are on constantly after dark, i.e., two in the 
sitting room and one in the kitchen, and during meals two in 
the dining room, but then the two in the sitting room are 
out. The bedroom lamps are 40-W Osram. No lights are left 
on except in occupied rooms downstairs; in bedrooms only 
whilst going to bed. Only two bedrooms are constantly in 
use. No hall or landing light is left on. During the quarter 
ending June, 1921, there was no illness in the house, and on 
some nights we went to bed by daylight; yet for the quarter 
of 92 days, the meter recorded 90 units used. 

The Corporation are very nice and polite about it, as most 
Corporations are, taking their stand behind an Act of Parlia- 
ment, which states ** that if any difference of opinion as to 
quantity of current consumed arises, the meter shall be tested, 
and if found correct, the figures as given by the meter shall 
be taken as final.’’ On this they press me for the charge for 
testing the meter and the cost of the % units. 

Can any reader of the EvectricaL Revirw throw light on the 
cause Of the meter’s jumping about 62 units, and then when 
tested being fairly correct? 

Is it possible that the error did not occur all at once; also 
that the test (which was over 3 periods, at various loads as 
given above) did not cover the faulty spot in the mechanism of 
the meter? Any information on the above will be greatly 
appreciated by 

Perplexed. 

December 3rd, 1921. 


Village Electricity Supply. 

I should be greatly obliged if, through the medium of the 
REVIEW, some one would suggest the best means of protecting 
two d.c. generators (230 volts) both supplying the same bus- 
bars. 

Briefly, the situation is this: the village in question has 
hitherto been supplied from one generator (compound wound) 
driven by a water turbine of 15 b.h.p., controlled by an oil 
pressure governor. No accumulators are used. 

The plant is loaded to its utmost capacity, and it is pro- 
posed to augment the supply by using an old type over-shot 
water-wheel of about 7 b.h.p., some 1,000 yd. distant from 
the plant at present in use. The suggestion is to yoke a 
generator to the water-wheel and connect up to the original 
turbine house switchboard by overhead mains. 

The water-wheel is not automatically .controlled. It is to 
be brought into commission each night, when the load has 
about reached the limit of the turbine plant, and cut out 
again later in the evening when the load has decreased within 
the power of the turbine. I is expected that when the two 
prime movers are linked together (through the generators) 
the turbine will do the controlling: seeing that fhe water- 
wheel has no automatic control gear its load will, therefore, 
remain constant 


What would be the best protection for the generators in 
case either of the prime movers or generators should fail to 
function when at work? And also, when cutting in with the 
water-wheel plant, when the turbine plant is in need of 


assistance? 
Water: Wheel. 
December 3rd, 1921. 


The Durability of Lead-covered Wiring. 


For over 15 years I have often advised the use of lead- 
covered wires for certain work, and neither my ¢lients nor my 
self have ever had cause to regret this advice; but after follow- 
ing the controversy in your columns, it would appear that 
everybody has not had the same happy experience. Might I, 
therefore, suggest that you publish a table giving the numbers 
of those who have written ‘* for’’ and “ against,’’ and the 
branch of the business to which they belong? Those such as 
** 4 Layman ”’ could go under as indicating the value of their 
opinion. 

London, S.W. 

December 3rd, 1921. 





Haydn T. Harrison. 





Repairing, A.C. Motors. 


[ am obliged to ** Tanner ’’ for his letter on the above 
subject in your issue of November 25th, 1921, the more so 
as I gather from it that, while he has not met with similar 
trouble, he has been good enough to think the problem out. 
My letter was written rather hastily, and possibly I did not 
make it plain that the stator stampings were meant. 

Provided that the motor is of the slip-ring type, and that 
a suitable supply is available, ‘‘ Tanner’s’’ method is worth 
trying, and [ shall certainly do so should the opportunity 
occur. 

The views of four leading repairers may be of interest :— 

A considered that there was no workshop method of deter- 
mining iron losses, and judged each case by its appearance. 

B had never come across the trouble. 

C was of the opinion that a.c. motors in which the stator 
stampings had been rubbed usually ran hotter after a re- 
wind. He added (and the writer cordially agrees with him) 
that people who never dream of using a thermometer will, 
after a repair, take the temperature as often as that of a 
fever patient. 

D thought much the same as A, and mentioned that when- 
ever it could be done, he had found that an extra turn per 
coil, when re-winding, was helpful. . 

Although very few people appear to have met this trouble, 
it is likely to become more common in the future, as in the 
present-day a.c. motor the iron, copper, and air gap are 
often cut as fine as possible. 


London, 
December 3rd, 1921. 


Jaques. 


One Solution of the Frequency Problem. 


In outlining an alternative scheme to Mr. Sutton’s interest- 
ing idea for the provision of different frequencies, Mr. Dorey 
appears to have overlooked the principal feature. 

In Mr. Dorey’s arrangement, employing a standard turbine, 
he would have difficulty in obtaining from two machines 
coupled in tandem on its shaft, periodicities of, say, 50 and 
60: and incidentally, assuming a speed of 3,000 r.p.m., he 
would not get satisfactory results from a d.c. generator, 
should this be required. 

With Mr. Sutton’s idea, however, the fact that two different 
speeds can be obtained with the Ljungstrém turbine makes it 
possible to get these frequencies, and perhaps it is in cases 
where the periodicities are such that a common speed is out 
of the question that Mr. Sutton makes his claims. 


Birmingham, A. L, Firth. 


December 6th, 1921. 


The Installation and Use of Electricity in Coal Mines. 

Mr. Travis has raised, in my opinion, a very important 
matter, and one that is as important in its application to an) 
industrial installation as it is to mining service. The ques- 
tion of installing sufficiently large oil switches, I know from 
experience, is one that appears to be overlooked by many con 
sumers connected to large generating stations. ; 

The policy mentioned in Mr. Travis’s letter of taking the 
risk of a switch exploding in order to save initial capital out 
lav is, I should say, usually very risky, and certainly not i 
harmony with our present-day “‘, Safety First ’’ cry. 

It should be the policy of all consumers connected to largé 
capacity mains to carefully investigate the conditions under 
which their plant will operate. and obtain, if necessary, advice 
on the question of proper and adequate switchgear for thei! 


service. 
R. T. Norton. 
Birmingham. 
December 6th, 1921. 
{Mr. Travis writes to point out that his initials are ©.G 
not “ F. G.,” as printed on p. 746,—Ens., Exec. Rev.) 


=— i. 
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BUSINESS NOTES. 





The ‘ Electrical Review’ issue for December 23rd.— 
The attention of advertisers and readers is directed to an 
announcement appearing im our advertising pages to-day 
respecting the dates for sending in “ copy ’’ tor our issues of 
December 23rd and 30th. Will correspondents and other con- 
tributors take note that for the issue of December 23rd all 
editorial matter for publication must reach us a day earlier in 
the week than usual’ 


Bankruptcy Proceedings.—THomas DrirrigLD WARING, 55, 
\almgate, York, electricai engineer.—The first meeting ot the 
reditors was held on November 29th at the Official Receiver’s 
ftices, Duncombe Place, York. The ranking liabilities were 
returned at £52, and there was a deticiency of £24. Debtor 
ittributed his failure to bad trade and lack of capital. It 
peared that he started his present business two years ago 
ith £10 capital, having previously been in business at Water- 

» Place for two years. When he went there he had no 
:pital, and the business was not successful. The matter was 
tt in the hands of the Official Receiver as trustee. 

J. Guyxnn WiiuiaMs, electrical engineer, 4, Blaennant Street, 
uffryn, Cymmer, Port Talbot.—Receiving order made No- 
—¥ 30th on debtor's own petition. 

Hype, electrician, 180, London Road, Croydon.—Last day 

r a for dividend — 19th. Trustee: T. Gourlay, 
“J, Russell Square, W.C.1 


Company Liquidations.—W. G. C. Haywarp & Co., Lip. 

Winaing up voluntarily. Liquidator: Mr. E. H. Hawkins. 
_ Charterhouse Square, E.C. Particulars of claims must be 
sent to the liquidator by December 30th. 

THE Premier AccUMULATOR Co., Ltp., Cattle Market Road, 
Northampton.—This company is "winding up voluntarily for 
the purposes of reconstruction to cope with the necessary in- 
rease of business. The name of the new company will be 
the Premier Accumulator Co. (1921), Ltd., and the business 
will be carried on as usual under the same management. 
Liquidator: Mr. A. L. Airs, 2a, Sheep Street, Northampton. 
\ meeting of creditors is called for December 4th. 

Aqua Etectric Co., Lrp.—Winding up voluntarily. Liqui- 
dator: Mr. R. Manners, 14, Hanover Square, W., who is 
authorised to consent to the registration of a new company to 
be named the ‘* Aqua Electric Co., Ltd.” Meeting of creditors, 
December 16th, at 85, Gracechurch Street, E.C. 

Rawtess Exectric Traction Co., Lrp., and R. E. T. Con- 
struction Co., Lrp.—Meetings of members, January 3rd, at 
2s, King Street, Cheapside, E.C., to hear an account of the 
winding-up from the liquidator, Mr. A. Page. 

\uLies Evectric Lamp Reparrinc Co., Lrp.—A petition for 
winding-up has been presented to the High Court by Mr. L. 
Kessler, consulting mining engineer, of Oakwood, Bexley, 
Kent, and will be heard in London on December 13th. 


PritcHeTt & GOLD AND ELectricaL Power Storace Co., Lp. 

With reference to the notice appearing in our last issue re- 
yarding the liquidator’s final meeting of this company, our 
readers are, of course, aware that this old-established oT ag 
under its new title, Pritchett & Gold and E.P.S. Co., Ltd. 
unaffected by the liquidation of the old company. ithe 
directors were advised that liquidation of the old company 
and formation of the new would be the best means of giving 
effect to certain necessary alterations, amongst which was the 
reduction of four classes of shares (set up as a result of absorp- 
tion in recent years of the Electrical Power Storage Co. and 
Peto & Radford) to two classes. 


Dissolutions of Partnership.—Mosrtey LNsTALLATION Co., 
— engineers, 176, Alcester ae Moseley, ay me 
—Mr. D. A. Capewell and Mr. B. H. Gossage have dis- 
solved ath. Mr. cubeeell "retiring. Debts, &e., will 
be attended to by Mr. Gossage. 

CHARTERN MANUFACTURING Co, and Lewis Eastwoop & Co., 
art metal workers, transport contractors, and electricians, 
Stafford Street, Birmingham.—Messrs. L. Eastwood and G. A. 
Day and Lizzie Winchurch have dissolved partnership. Debts 
will be attended to by Mr. L. Eastwood and Lizzie Win- 
church, who will continue the business. 

CameriELp Co., electrical engineers, 312, Deansgate, Man- 
hester.—By an indenture dated November 25th between J. V. 
Gil and H. S. Harker, the goodwill of the business has been 

ssigned to the latter, and he will attend to debts, &c. 


Trade Announcements.—We understand that arrange- 
nents have now been concluded whereby Mr. L. M. Warter- 
iousE, M.I.E.E., A.M.1.C.E., resigns his directorship and 
‘tires from the board of Messrs. Tube Investments, Ltd., 
Simplex Conduits, Ltd., and Credenda Conduits Co., Ltd., 
nanufacturers of ‘electrical conduits and fittings, art fittings 
ind signs, and electrical heating and cooking apparatus. Mr. 
Vaterhouse is starting in business at 19, Rathbone Place, W., 
ind is specialising in the sale of electric heating and cooking 
‘pparatus generally, which will include the well-known 
‘Creda’ make, and art fittings and signs of ‘‘ Simplex ”’ 
manufacture. 

Tar Jackson Execrric Stove Co., Lrp., has appointed as 
its agent for Ulster Mr. Robert Garmany, of 1. Union 


Street, Belfast, where a range of samples and small stocks 
Will be held. 

Messrs, ‘l'REVELYAN & Co. have opened a new London office 
at WW, Newman Dtreet, Uxford Street, W.1, where they ure 
carrying stocks of “* Lreva ’’ lampholders, switches, &c.- Mr. 
tmiyn Phillips is their new representative. leiegraph ad- 
dress : * gmuiynhl Ox. London.”’ ‘leiephone No.: Museum 
1352. 

Mr. J. S. CuiLp, until recently joint sales manager to the 
Edison Swan Electric Co., | Atd., has opened temporary offices 
at 155, Wardour Street, London, \y.1. ‘Lelephone No.: 
regent 6167. ‘Lelegraphic address: ** Jayesscee Ux. London.”’ 
hie desires to receive manufacturers’ catalogues. 

fue WestTMINsTER Toot & Execrric Co., of Westool Works, 
Putney, S.W.15, states that it is now able to supply its 
Westool electric portable drills in sizes up to j in. holes, utted 
With Universal motors, rendering them suitable for use either 
on direct- or single-phase alternating-current circuits. 

On Monday next, Messks. JOHNSON & PHILLIPS, LrD., of 
Charlton, ure opening a branch office and warehouse in Liver- 
pool at 97, The Albany, Old Hall Street. Stocks of their 
cables, flexibles, and fittings will be held there. We under- 
stand that the demand for these products has increased so 
greatly in Lancashire during the past three years that the 
vusiness cunnot amy longer be hanaled adequately from their 
Manchester branch. 


Catalogues and 
CABLES, 4.TD., 
pamphlet 
system, 
cable. 

HE Eptson Swan Execrric Co., Lrp., Ponder’s End, 
Middlesex.—A catalogue giving prices and illustrations (many 
coloured) of silk shades for various types of lighting fittings. 

THe A. & A. Execrricat Co., Lrp., 13, Farringdon Road, 
E.C.1.—A price list giving full particulars of 2 and 3-phase 
motors, ranging from 0.7 to 150 h.p. 

Evectric Fires, Lap., King Street, Norwich.—An illustrated 
and priced booklet of electric fires, garage heaters, grills, boil- 
ing rings, &c. 

‘Messrs. L. G. Hawkins & Co., 116, Charing Cross Road, 
W.C.2.—Two leaflets describing ** Universal "’ toasters, kettles, 
grills, and other heating and cooking appliances. 

Messks. WALKER, CROSSWELLER & Co., ** Dane's Inn House,”’ 
265, Strand, W.C.2.—A pamphlet illustrating and describing 
* Arkon ”’ full-scale draught and pressure gauges. 

THe Runsaken Macneto Co., Lrp., Cheetwood Lane, Derby 
Street, Manchester—iive illustrated teatiets dealing respec- 
tively with a petrol gauge; an automobile headlight dimmer; 
a spark indicator and amplifier; a double sparking plug; and 
un aluminium piston. 

ATELIERS DE CONSTRUCTIONS ELE&CTRIQUES DE CHARLEROI, 56, 
Victoria Street, S.W.1.—List No. 1, giving illustrations, des- 
criptions, and details of working of the firm's centrifugal 
pumps. An aerial photograph of the Charleroi works is in- 
cluded. 

fue DowsinG Rapiant Heat Co., Lip., 91 and 98, Baker 
Street, W.1.—A very complete catalogue ‘of electric ‘cooking 
und heating devices, giving illustrations, descriptions, and 
prices. 

THE ENTERPRISE MANUFACTURING Co., Gun Street Electrical 
Works, Bishopsgate, E.1—A list of current prices of electrical 
goods and apparatus, including switches, lampholders, ceiling 
roses, plugs, kettles, irons, toasters, &c. 

Messrs. R. O’Brien & Co., 66, Mosley Street, Manchester. 

An illustrated and priced catalogue oi ** Luna "’ decorative 
glassware for lighting purposes. 

Messrs. Gent & Co., Lap., 25, Victoria Street, S.W.1.- 
Folder 57, giving ulustrations and particulars of electric motor 
sirens. 

Messrs. WituiamMs & Wiuitams, Ltp., Sardinia House, 
Kingsway, W.C.2.—Two pamphlets illustrating ** Reliance ”’ 
standard fittings, including metal window frames for various 
kinds of buildings. 

Tue ENGuisH Kwecrric Co., Lrp., Queen’s House, Kings- 
way, W.C.2.—A leaflet giving views of the new Blackburn 
power station, for which the company supplied plant Views 
are also given of electrical machinery in use for various pur- 
poses. 

Tue Jeary Exectrricat Co., Lrp., 8, Lambeth Hill, Queen 
Victoria Street, E.C.4.—Two priced leaflets dealing with elec- 
tric bells, bow] fires, torches, &c. 


Lists.—British InsuLtatep & HELsBY 
Vrescot, Lancashire.—Illustrated and priced 
(H.97), fully describing the Helsby twin wiring 
which employs rubber-insulated metallic-sheathed 


Private Meeting.—H. Hunt (trading as H. Hunt & Co.), 
6, Cooper Street, Bury, Lancs., electrical engineer.—A meet- 
ing of the creditors in this matter was held on November 29th, 
when it was reported that the liabilities amounted to £496, 
all due to unsecured creditors, while the assets were estimated 
at £208. The debtor was formerly in partnership, but it was 
understood that his partner had now gone away. The debtor 
was anxious to continue the business, and was of the opinion 
that if he were allowed to do this, the business would show a 
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fair profit. The meeting was eventually adjourned with a view 
to the debtor bringing forward the offer of composition suit- 
ably guaranteed. The following are creditors :— 


rd 2 
General Electric Co. «. # Falk, Stadelmann & Co. ne an 
Power & ne ‘Supplies -. 27 C. F. Bury & Co. ae ~~ a 
J. C. White .. 24 Aero & Motors, Ltd. ... one 
Park Electric Co. - .. 92 T. Harwood ous “we ... 186 
W. D. Rodda & Co. ‘ 26 


A French Rennes rumour having been circulated 
that the French Thomson-Houston Co. proposes to absorb 
the undertaking of the Compagnie Génerale Electrique of 
Nancy, it is stated on behalf of the former that no dis- 
cussions are proceeding on the matter between the two com- 
panies at present. 

** Ageekay London.’’—We have been called by other 
names at many stages of our career. But ** What’s in a 
name?’’ when ‘‘a rose by any other name would smell as 
sweet’? The EuecrricaL Review is stolidly indifferent 
to the alteration of its final letter, but what happened to those 
who bear the honoured names of Alabaster and Gatehouse, 
and to all others at *‘ 4, Lubjapy Hill,’’ when a Belgian letter 
arrived addressed as under, may, as the budding journalist 
would say, be ** better imagined than described ”’ :— 

Electrical Revieu 
H. Alabahper, Gapehofe Cie 
4, Lubjapy Hill 
London, E.C. 


Local Electrical, &c., Exhibition.—At the West of 
England Health and Home Exhibition, being held in Ply- 
mouth from December 7th to 17th, Tue FaLtkirk Iron Co., 
Lrp., is displaying a large selection of cooking and heating 
apparatus. A large part of the company’s stand at the recent 
Public Works Exhibition, which included a large electric 
double-oven range and a cooker similar to those supplied to 
the Glasgow Corporation, has been transferred to Plymouth. 

The Decimal Association.—The annual general meeting 
of the Decimal Association was held on November 30th, when 
the chairman (Mr. Theodore McKenna) gave a résumé of the 
principal events of the past year, specially drawing attention 
to the action of the Ministry of Agric ulture in printing metric 
scales on all small-scale maps, and the decision of Japan to 
put the metric system into force next year. After the election 
of the executive committee, Mr. E. C. Barton put forward 
his proposals for a step-by-step policy in dealing with weights 
and measures, and the following resolution was passed : ‘That 
this assoc iation, while adhering to the policy of adopting the 
metric system ‘of weights and measures, recognises that its 
object can best be obtained in steps, and that the first step 
should be the dealing with weights.”’ 

Mr. Allcock referred to his proposal for dealing with the 
coinage by a method which would have the advantage of re- 
taining the present values of all the coins from 1s. upwards, 
and a resolution was passed approving of the scheme proposed 
by which the present values of the £ and the shilling would 
be maintained, but the shilling would be divided into 10 pence 
instead of 12, thus increasing the token values of the existing 
copper coins (pence, half-pence and farthings) by 20 per cent. 


British Industries Fair (Birmingham).—We understand 
that, notwithstanding the present adverse conditions, the 
interest which is being shown in the british Industries Fair 
(Birmingham), which will be held at Castle Bromwich from 
February 27th to March 10th, 1922, is very gratifying to the 
Fair authorities. Manufacturers would do well to avoid the 
temptation to refrain from exhibiting at a show of this 
nature because times are bad. The credit facilities afforded 
by the Government under its recent legislation should be of 
great value to oversea buyers at the British Industries Fair. 
A bureau will be established at the Fair by the Export Credit 
Department of the Department of Overseas Trade. Thus 
oversea buyers can, under one roof, inspect the best of all 
classes of British goods, and if agreements to purehase are 
likely to be made, the exhibitors can arrange liberal terms 
of credit in view of the assistance provided for under the 
Trade Facilities Act, the sole object of which is to facilitate 
the resumption of the ordinary means whereby traders and 
others can obtain facilities from their bankers to enable them 
to finance their export trade. 


Continental Glow Lamp Interests.—A Vienna newspaper 
published a report last week that all the shares in the West- 
inghouse Metal Filament & Glow Lamp Co., of Vienna, had 
passed into possession of the Osram Co. ‘and the Philips 
Glow Lamp Co. It appears, however, that these companies 
are only indirectly interested in the Vienna company, through 
their shareholdings in the Swiss Aarau Glow Lamp Works, 
Co., which now holds a large participation in the Vienna 
company. 





Trunk Telephone Cables.—Within the last few months 
sritish Insulated & Helsby Cables, Ltd., have sup- 
plied, laid and jointed 320 miles of multiple twin telephone 
cable for the British Post Office, and at the present time they 
have in hand 150 miles of the same type of trunk cable. The 
company has recently completed the supply, laying, and 


jointing of a multiple twin telephone cable between Luxem- 
bourg and Diekirch—a distance of 35 kilometres. 








Magneto Manufacture.—The ‘‘ Combination” Metallic 
Packing Oo. (1921), Litd., of Hillgate, Gateshead-on- 
Tyne, has acquired the sole licence for the manufacture of 
the ‘‘ Combination ”’ super-magneto, which has been developed 
by Mr. E. Harrison, of Benwell, Newcastle-on-Tyne. The 
machine generates, from one armature, both direct and alter- 
nating currents, used respectively for lighting and ignition. 


Employment in Sweden.—According to a report issued by 
the Swedish Economic Department, the number of electrical 
manufacturing works in operation has declined from 30 to 28 
between September 1920 and October Ist, 1921, while the 
number of workmen employed has receded from 7,480 to 4,236 
in the same period. The competition of Switzerland is being 
experienced specially in steam turbines, and lately Denmark 
has appeared as a rival to Sweden in electrical machinery 
and cables, 





Calendars and Almanacs.—The first almanac for 1922 
to reach us is “ The Abdulla,’ received from Messrs. Ab- 
dulla & Co., Ltd., 173, New Bond Street, London, W.1, th: 
cigarette people w ‘ho, as usual, offer 10,000 copies for gale at 
1s. 6d. each for the benefit of the British Red Cross Society 
It is a handsome production, with twelve monthly sheets 
adorned by coloured illustrations by special artists. 

New B.T.H, 


Showrooms.—We reproduce herewith 


photograph of one of the showrooms opened at Mancheste 





A B.T.H. SHowroom, MANCHESTER. 


recently by the British Thomson-Houston Co., Ltd. Every 
class of lighting is represented, and contractors and dealers 
are invited to call or send their clients to the new showrooms. 


Book Notices.—‘‘ Patents and Chemical Research,” by 
H. E. Potts. Pp. ix+198.. Liverpool: University Press of 
Liverpool. Price 8s. 6d. net. 

* The Bulletin of the Hydro-electric Power Commission of 
Ontario,’’ Vol. VIII, No. 4, July-August, 1921. Toronto: The 
Commission.—The articles ‘in this number include one on the 
power-factor problem, a comparison of rates charged for elec- 
tricity by municipalities in the province; and *‘ Merchandise 
Possibilities in Hydro Municipalities.”’ 

‘Applied Calculus,’ by F. F. P. Bisacre,. Pp. xiv+446. 
Illustrated. London: Blackie & Son, Ltd. Price 10s. 6d. net. 

“* Directive Wireless Telegraphy,’’ by L. H. Walter. Pp. 
xli+1%, figs. 57. London: Sir I. Pitman & Sons, Ltd. Price 
Ys. 6d. net. 

* Bulletin of the Cleveland Technical Institute,’’ Vol. I, 
No. 2, November, 1921. Middlesbrough: The Institute.— 
These are abstracts of recent technical and scientific articles, 
printed on one side of the paper only for filing purposes. 


%% 





Technologic Paper No. 202 of the U.S. Bureau of 
Standards, ‘‘ Results of a Survey of Elevator Interlocks and 


an Analysis of Elevator Accident Statistics’’ (30 pp.) 

Washington : Government Printing Office.. Price 5 cents. 
‘‘The Framework of Wireless Telegraphy,”’ by R. C. ( alletti 

di Cadilhac. Pp. vi+48. London: Crosby Lockwood & Son. 


Price 3s. 6d. net 


The Alby United Carbide Co.—A Reuter dispatch from 
Christiana says that M. Blakstad, director-general of A/S 
Tyssefaldene, who has arrived there from London, states that 
the Tysse Falls Co. will take possession of the Alby factories 
at Odda, the Alby United Co. owing the Tysse Falls concern 
a large sum of money. The factories will be put up for public 
auction in January, and the Tysse Falls Co., together wit 
the English syndicate to which M. Blakstad has transferre 
his interests, intends to re-start the factories within si 
months for the production of ammonium sulphate. Wit! 
regard to the statement that the Tysse Power Co. will take 
possession of the factories at Odda and put them up for sa 
the directors of the Alby Co. inform Reuter’s Agency th 
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following the purchase by an English syndicate from M. 
Blakstad of the control of the 'ysse Power Co., they were 
approached by Mr. A. E. Barton with proposals for the for- 
mation of an important company to develop the Claude pro- 
ess for the manufacture of sulphate of ammonia. ‘These pro- 
posals involved the re-organisation of the Alby Co., anu the 
ueneral terms were agreed verbally with Mr. Barton on 
November 8th, but difficulties have subsequently arisen im 
ranging finance, and Mr. Barton has, in consequence, with- 
drawn from the negotiations. 


Electrical Progress in Argentina.—The port authorities 
it Buenos Aires lately callea for tenders for the supply 
if about 20 electric cranes and motors. Over 10 firms ten- 
dered, and the estimated cost of the articles ordered exceeds 
300,000 pesos m./n. Whereas Argentina was formerly a lead- 
ing market in South America for foreign-made electrical de- 
vices, several local factories have lately been established, and 
ire fast providing domestic requirements, which is calculated 
to lessen importations of such goods very considerably. Many 
actories are now turning out dry batteries, carbon brushes, 
ind insulated-conduit (Bergmann type). ‘I'he manufacture of 
incandescent lamps has also been commenced, but so far the 
business has proved unsuccessful. In Argentina there are 
three well-established organisations devoted to engineering, of 
which two are purely electrical. These are the Instituto Sud, 
Americano de Electrotécnicos y Mecadnicos, and the Asociacién 
Argentina de Electrotécnicos. The members of the former are 
principally wiremen and station operators, and the institute, 
therefore, is in a good position to disseminate practical infor- 
mation where it will effect the most good. 

The Asociacién Argentina de Electrotécnicos is composed 
almost entirely of graduate engineers, who are in private prac- 
tice, or in the employ of large companies, or of the Argentine 
Government. Regular meetings are held, at which papers are 
read upon subjects of current interest, while frequent visits of 
inspection to local electrical works are arranged. A French 
engineering company has been granted a concession by the 
Argentine Government for the erection and operation of a 
radio station for direct communication with France. ‘The con- 
cession is for a period of 30 years, and the company is allowed 
three years for preparation before commercial service 18 de- 
manded. By the terms of the agreement the company’s wire- 
less messages will be forwarded over the State telegraph lines, 
and the rates of messages will be fixed by the National Govern- 
ment.—Reuter's i'rade Service (Buenos Aires). 


The Future of India.—The great and far-reaching 
changes which are taking place in the Constitution of India— 
the most important market for United Kingdom engineering 
products—wiill re-act on her commercial relationships with the 
United Kingdom and other countries to such an extent that a 
volume which aims at presenting within its covers a complete 
résumé of the facts of the position and the various factors 
which may modify that position in the future appears at an 
opportune moment. This is the object of His Majesty's 
Senior Trade Commissioner in India and Ceylon in his 
‘* General Review of the Conditions and Prospects of British 
Trade in India during the Fiscal Years 1919-20 and 1920-21.” 
(H.M. Stationery Office, 5s. 5d. post free), issued by the De- 
partment of Overseas Trade. The review, which is revised to 
October last, is of particular interest to the engineering 
industry, if only for the fact that it contains a full account 
of the position in regard to the purchase of Indian Govern- 
ment supplies and the detailed proposals for the new Indian 
Stores Department. There has been a growing feeling for 
many years among all sections of Indian opinion, and particu- 
larly among Indian industrialists, that the Government should 
adopt a more liberal policy for the purchase of such articles 
as can be manufactured in the country. Under this influence 
the Stores Rules were modified in 1909 and 1913, but the 
greatest effect came as a result of war conditions. Under the 
Amended Stores Rules, drawn up by the Government of India 
(they are not yet in final form, however) plant and machinery 
may be purchased from branches established in India of 
British manufacturing firms borne on the list of the India 
Stores Department, London. Thus the many British engineer- 
ing firms who have maintained branches in [India for years, 
staffed with qualified engineers and commercial men, and who, 
although remarkably successful in the industrial field, have 
hitherto been handicapped in quoting for Government orders 
under the Old Stores Rules, seem likely at last to come into 
their own. With this subject is to be studied the new status 
acquired by the Provincial Governments under the Amend- 
ments to the Government of India Act (usually known as the 
Reforms Scheme). These amendments, which became law 
at the end of 1919, and are now being ge nerally worked, place 
the development of provincial industries under popular con- 
trol. Mr. Ainscough considers the personnel and organisation 
of the various provincial departments of industry. He pro- 
vides a list of directors of industry, the executive head of the 
provincial department and keystone to the whole scheme and 
calls the attention of agents, representatives and travellers of 
British firms engaged in the manufacture of industrial plant 
and machinery, to the desirability of establishing friendly rela- 
tions with them, feeling sure that they will appreciate such 
attentions. Besides statistical records, there are many other 
sections of special interest in this review, such as the develop- 
ment of agriculture as it affects the supplier of plant, and the 
development of the hydro-electric power resources of India. 











The Trade Commissioner states in the latter connection that 
the position of United Kingdom firms is changed for the 
better since the Preliminary Report of the Hydro-electric Sur- 
vey, published in 1919, recorded that British manufacturers 
of pipes, turbines, generators and switchgear were content to 
take small orders only, leaving the large ones to countries 
specialising in water-power plant. 


For Sale.—Dundee Corporation Electricity Department has 
surplus generating plant for disposal, including two 2,000-kW 
turbo-alternators, several generating sets, boilers, stokers, 
pumps, &c. 

By Direction of the Disposal Board, Mr. A. H. Davis will 
sell by . auction on December 13th and following days, at 
the National Filling Factory, Park Royal, N.W., surplus elec- 
trical plant and machinery, &c. (See our advertisement pages 
to-day.) 

Copper and Lead Prices.—Messrs. F. Smitu & Co. report, 
December 7th : Copper (electrolytic) bars, £76 10s. (5s. dec.) ; 
ditto sheets, no change; ditto wire rods, £92 10s. (5s. dec.); 
ditto h.c. wire, no change; selicium bronze wire, no change. 

Messrs. JAMES & SHAKESPEARE report, December 7th: 
Copper bars (best selected), sheet and rod, no change; 
English pig lead, £26 15s. (5s. decrease on last week's prices). 


Theatre Lighting.—The Margate Hippodrome has re- 
cently been practically re-constructed to serve the dual pur- 
pose of kinema and theatre. An entirely new lighting scheme 
was installed of which we are able to give some details by the 
courtesy of Mr. W. C. C. Hawtayne, M.I.E.E., the con- 
sulting engineer. The auditorium is illuminated by five large 
ceiling fittings. Of these, the centre fitting is 6 feet in dia- 
meter, the remainder being 3 feet in diameter. These fittings, 
which are shown in the accompanying ill stration, were manu- 
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factured by the General Electric Co., Ltd., to the consulting 
engineer's plans, to replace the old type pendants with their 
clumsy and unsafe lowering gear. The wires are tubed right 
up to the lumpholders, and every lamp is easily replaceable 
from above. ‘The red and white lights ure on separate cir- 
cuits, kept well apart, and efficient and well graduated dim- 
ming arrangements are provided. Hinged panels in the fittings 
allow them to be cleaned both inside and outside from above 
without difficulty. 


Cause of Capital Increases in Germany.—Contrary to 
what is generally thought in England, says a correspondent, 
the depreciation of the currency and not overbounding pros 
perity, is the cause of ‘the great increases in the capital of 
German clvtrical companies recently. This is shown by figures 
published by the Elektrotchnische Zeitung. In 1914 only seven 
electrical nanufacturing firms, two share companies, and five 
limited companies raised their capital, the first by 12,000,000 
marks, and the last by 754,000 marks; in the following five 
vears there were twelve cases of increases to a total of 6,120 
million marks. In 1920, however, there were 43 share com- 
panies with 709,625 million marks, and 37 limited companies 
with 4,508 million marks. Account should here be taken of 
the fact that the creditor postings in the balances of the com- 
panies had greatly incre ~ased in the case perhaps of the major- 
ity of the share capitals. Dividends had, too, been increased 
in the major number, if not in every case; how far this had 
regard to the depreciation of the currency remains to be seen ; 
but when it is remembered that the greater part of the capital 
was subscribed in gold, w hile the dividends. were paid in paper, 
it will be recognised that these favourable figures of capital 
increases assume quite another appearance. The effects of the 
prevalent inflation is only further enforced by a recital of the 
higher disbursements made under the headings of salaries and 
wages. In the Siemenswerke balance sheet, for instance, for 
1919-20, they rose from 236 million to 496 million marks, 
compared with 70 million marks in the last peace year, 
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The Rating of Electricity Undertakings and Factories. 
Discussing the subject of ** Rating and the War,’ at a meet- 
ing of the Auctioneers’ and Estate Agents’ Institute, held in 
London, Mr. P. Michael Faraday said that in the case of 
electric light companies and similar companies, the cost of 
coal and the additional cost of labour were factors which had 
risen altogether out of proportion to the increased price 
obtainable for the service. Hence there were deficits, and 
the companies, in order to make both ends meet, were seek- 
ing to reduce their local ratings, and rightly, as the law 
now stood. The local authorities needed the money to carry 
on the services they were compelled to provide in the interest 
of the community, and it seemed to him that the solution 
was to be found in a policy under which the spending authori- 
ties must spend as little as possible commensurate with pro- 
viding essential services, in order that the ratepayers might 
not have to pay more than they could possibly afford. Other- 
wise, we reached the breaking point, and his experience showed 
him that a large number of companies could not possibly pay 
the rates they did in 1914, as their profits would not permit of 
such a contribution. There was, perhaps, no class of 
property more difficult to deal with than factories. Since 
the war the burden had been anything but light, and it was 
increasing, and the old-time amiability of the owner-occupier 
of an industrial concern had given place to a desire for some- 
thing more correctly interpreting the law as it was written 
than the old assumption that a business man stood ready to 
pay 5 per cent. in perpetuity upon capital invested over a 
long period of years. The owner-occupier was beginning to 
understand what the words ** beneficial occupation ’’ meant, 
and was inclined to point out that a man might sink and 
lose money in the pursuit of a certain trade, but that to 
make him pay 5 per cent. per annum on the money he had 
lost savoured of ‘‘ rubbing it in,’’ and did not properly inter- 
pret the law of rating as the owner-occupier thought it 
should be and hoped it was. If the conditions under which 
each several industry was working were not carefully con- 
sidered and their effect on the industry properly appraised, 
it was impossible to estimate correctly the change that had 
taken place in the value of the occupation of a given works 
to the tenant, whether it be up or down, by reason of the 
war. In a similar manner new factories, workshops, and 
new industries were created during the war to such an 
extent that the relative position of former factories had been 
completely changed. The capacity for production in many 
lines of trade had enormously increased, and this sudden 
‘introduction of such a large proportion of productive capacity 
laid out on modern lines must have a very serious influence 
on the beneficial occupation to be derived from the new sub- 
jects themselves, and a far greater influence on those of an 
earlier date. It was a truism that value was measured by 
the laws of supply and demand, and it should be a rating 
truism to say that the value of beneficial occupation could 
only be fairly estimated by a thorough and _ intelligent 
analysis of any changes that had taken place to affect the 
demand for a particular class of hereditament, due considera- 
tion being given, of course, to the question as to whether 
the change in the demand for the class of hereditament was 
of a temporary or a permanent nature. As a result of the 
conditions created by the war we must do one of two things 
—change the law of rating as it stood to-day or apply our 
minds to understand thoroughly the effect of the new con- 
ditions. Only by so doing could we avoid creating grave 
injustices and inequalities which must inevitably lead to 
expensive and unproductive litigation. The time-honoured 
rule-of-thumb methods must give place to considered thought 
upon the new problems, and we must bear very strongly 
in mind that this country earned its living by its industries, 
and though they might seem a good target to shoot at when 
more money was needed for local rates, the killing of the 
goose that laid the golden eggs had never been lauded by 
the thinking man. It seemed very clear to him that one of 
the greatest problems in rating that had arisen directly from 
the war was how industrial undertakings were to be treated. 


Patent Applications.—Application has been made by Curt 
Stille for the restoration of Patent No. 9 061, of 1913, for ‘* Im- 
provements in optical receivers for facsimile telegraphs.’ 

Henri Francois Etienne, Sylvain, Dusseris, has made appli- 
cation for the restoration of Patent No. 29, 210, of 1911, for 

‘Improvements in means for converting a continuous rotary 
movement into a step-by-step rotary movement.” 

Application has been made by Paul Gerhardt Tismet for 
restoration of Patent No. 9,441, of 1914, for ‘‘ Improvements 
in and connected with fuel-injection devices for internal-com- 
bustion engines.”’ 

Correction.—We regret to find that in our reprint of the 
report prepared by the committee of the proposed N.E. Coast 
Trading Association credit was given to the w rong gentlemen. 
The. circumstances of the case are such that we cannot con- 
scientiously blame the printer (in accordance with long-estab- 
lished custom), or we would do so. It would not be uncom- 
plimentary to say that the written signatures on the report 
were not in the clearest copper-plate handwriting that we have 
seen, for has it not been characteristic of some of our most 
noted men of science, authors, financiers, and others, that 
their autographs were conspicuous for‘ originality of form? 
Our tender heart, therefore, inclines us to exonerate the 


printer for having rendered A. Albrecht (chairman) as C. H. 
Merz, and Samue! I. Ellis (hon. secretary) as Samuel C. Davis. 

Russian Industrial Property.—The following information 
has been received by the Vepartment of Overseas ‘i'rade from 
the British Agent at Moscow. ‘The matter was briefly 
referred to here last week. According to a decree date: 
May 17th, 1921, issued by the Russian Soviet Government 
and subsequent rulings of the Supreme Council of Nationa 
Economy, all undertakings in Russia which were not de facty 
nationalised prior to that date are to be considered as de 
nationalised and the owners are immediately to be re-instated 
In bringing the above information to the notice of the 1: 
partment, the British Agent points out that the- term ** d, 
facto nationalised ’’ is considered to include all undertakings 
where a specific resolution of nationalisation has been passed 
by the Central Department or District Council of Nationa 
Economy concerned, and where any of the following events 
has occurred :— 

1. The. undertaking was actually 
the owner and an inventory made. 

2. A works manager was appointed and a plan of production laid down 

3. The expenses of running or protecting the undertaking were incluck 
in the estimates of the corresponding Central Department or District Coun 
of National Ecorcmy. 

4 The process of taking over started before May 17th, 1921, and the doc 
ments show that part of the property was actually taken over prior to th 
date. 


In view of the possibility that certain British-owned under- 
takings may fall within the scope of the decree of May 17th, 
any british firms or persons who have reason to believe that 
none of the conditions mentioned above would apply to their 
works, and that these in consequence may be regarded as 
not having been de facto nationalised up to May 17th, 192! 
are invited to communicate the facts to the Department vi 
Overseas Trade in order that the necessary inquiries may be 
made through the British Agent. 

United States Exports of Electrical Goods.—The Depart- 
ment of Commerce reports that the exports ot electrical gooas 
during September were valued at $4,875,883, as compared with 
$7,308,093 in the corresponding month of 1920. ‘Lhe total ex- 
ports for the nine months ended September 30th, 1921, were 
valued at $81,349,928, an increase of $13, 678,947 over the 
figures for the same period in 1920. Details of exports m 
September 1921, compared with the corresponding month 
in 1920, are as follows :— 

ELECTRIC MACHINERY AND APPLIANCES (Except LOCOMOTIVES). 
Sept., 1920. Sept., 1921. 
607,986 5 
119,233 
461,673 
70,489 
95,986 
635,641 


taken over, keys being taken = [r: 


Batteries 
Carbons ; i 
Dynamos and generators 
Fans ms 
Heating and cooking apparatus 
Insulated wire and cables : 
Interior wiring —s including 
fixtures ‘ - 
Arc lamps as sie = 
Incandescent, carbon filament 
Incandescent, metal filament 
Magnetos, spark plugs, &c. dei 
Meters and measuring instruments 
Motors re os 
Rheostats and ‘controllers | 
Switches and accessories 
‘Telegraph eaetaaaie including 
wireless : 5 ; 
Telephones 
‘Transformers 
All other 


241,042 
$1,053 
4,402 
244,047 
271,177 
190,331 
230,408 
33,309 
281,635 159,690 
65,563 
262,062 
353,033 
1,506,876 


38,093 
246,341 
208,493 

2,326,304 





4,878,883 
Reuter’s Trade Service (Washington). 
New German Company.—Under the style of Bauunion 
G.m.b.H. Kommanditgeselischaft a new undertaking has been 
formed, with offices at Berlin and Munich, out of the electric 


Total electrical machinery, &c. 7,308,093 


railway department of the Siemens & Halske firm. The othe: 
parties in the new company are the Elektricitits Aktien Gessel!- 
schaft, formerly Schuckert & Co., of Nurnberg, and the Berlin 
Siemens Schuckertwerke. The capital of the new company is 
20,300,000 marks. Its scope of operations will comprise electri 
railways and water-power stations, and haven, river ani 
armoured cement operations. The new company will not on!) 
carry out works for the parent firm, but also for third parties. 


The Welsh National Exhibition.—Arrangements for th: 
exhibition which is to be held at Cardiff from May to Octobe 
next year, are well in hand. A substantial guarantee fun: 
is being prepared and is being libefally supported. The wor 
on the exhibition, on which a large number of men will neces 
sarily be employed, is commencing forthwith under the dire: 
tion of Sir Charles T. Ruthen, president of the Society « 
Architects, and it is anticipated that the exhibition will b 
ready for opening on May Ist. 

Wages in the Iron and Steel Trades.—Under the slidin: 
scale adopted by the Board of Conciliation and Arbitration f 
the manufactured iron and steel trades of the North 
a further wage cut of 10 per cent. became operative last wee 
reducing the wages to 87} per cent. above the standard. 
the beginning of the vear wages were 230 per cent, above t!:¢ 
standard.—The Times. 
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Christmas Holidays.—T he Midland Railway ontubene at 
Derby, in «which. about, 10,000 men are employed, will be 
closed for a full week for Christmas.—The Times. 


Price Reduction.—With reference to the reduction in 
price of the Willys light and power set mentioned in our 
last issue, we are now informed that the change will take place 
not from December Ist, but from to-day, December 9th. 


The Tokio Peace Exhibition.—The Tokio Peace Exhibi- 
tion will be-held from March 10th to July 31st, 1922. A com- 
plete pavilion will be set aside for British exhibits. The 
arrangements for the British exhibits are in the hands of a 
well-known firm of British engineers and contractors in Tokio, 
Messrs. Arthur Buckney & Co., with whom the Federation of 
British Industries is now co-operating in London. The Fede- 
ration has secured stands in the British section for the display 
of catalognes, literature, &c. The foreign section is being well 
supported, particularly by American and German firms.— 
Eastern Engineering. 








LIGHTING AND POWER NOTES. 


Australia.—WesTERN AUsTRALIA.—The annual report of the 
Government Electricity Supply Undertaking shows a total 
revenue of £92,312. Working expenses amounted to £74,978, 
leaving a gross surplus of £17,334. After the payment of 
capital charges, there was a net loss of £3,310. In the’ pre- 
vious year there was a net profit of £4,046. 

Beckenham.—Loan.—The Cotincil’s engineer (Mr. J. E. 
Tapper, M.L.E.E.) states, with reference to the note which 
appeared under the above heading in our issue of November 
th, that the amount of £5,349 applied for was not in 
excess of the estimate of the cost of new plant, but the 
balance of the sum originally applied for but only partly 
sanctioned. 

Birmingham.—New Power Station.—Progress has been 
made wth the construction of the Corporation electric power 
station at Nechells, and the hope is entertained that the first 
section. of the new installation will be brought into use early 
in the new year. 


Blackpool.—Execrricity Extension.—The Electricity and 
Tramways Committee has decided to apply for sanction for 
the extension of the mains outside the borough boundary 
into the rural district of Marton. 


Brackley.—Etectricity Suppty.—The Town Council has 
under consideration a proposal for the installation of electric 
lighting in the town. 


Bradford.—WatTeR Power.—Arrangements are now com- 
plete for generating electricity b; the water power provided 
at Angram, in higher Nidderdale, for driving the cranes and 
other contractors’ plant engaged by the Bradford Corporation 
in the construction of the new Scar House reservoir, in #he 
West Yorkshire highlands. The plant will also light the 
Angram model village. The installation was formally inau- 
gurated on Wednesday last. 


Canada.—NEWFOUNDLAND.—The Liverpool Daily Courier 
recently reported an interview with Mr. H. D. Reid, who has 
been in this country to raise capital for a large hydro-electric 
scheme. He plans to use the Humber River falls to develop 
about 235,000 hip. The power will be used principally for 
special industries, such as the production of paper and pulp, 
and possibly for dealing with aluminium and nitrates. 

Carmarthen.—Fire.—A fire burned out the generating sta- 
tion early on the morning of the 2nd inst. The town is sup- 
plied with electricity by the Carmarthen Electric Light and 
Power Co. (the engineer being Mr. A. Preston, A.M.I.E.E.); 
some 900 consumers are connected to the overhead main, and 
the whole of the streets within the borough are lighted elec- 
trically. The generating plant consists of two suction gas 
engines, one horizontal and one vertical, two vertical Diesel 
oil sets, and a 750-Ah battery. 

It is customary to shut down the generating plant at mid- 
night, and Jeave the battery to meet the demand until the 
morning, and it appears that about half an hour after 
the last man had left fire broke out near one of the compressed- 
air containers, which seems to have burst under the heat pres- 
sure, and in bursting displaced two fuel oil tanks immediately 
above it, emptying their contents over the roof and the build- 
ing generally. This was followed by the fire reaching a num- 
ber of lubricating oil barrels, which assisted in feeding the 
flames until the whole of the engine room was one mass of 
flames and the roof fell in, entirely destroying the switchboard 
and at least three of the four: generating sets. 

The fire brigade arrived and, with the aid of the electrical 
staff, succeeded in saving the battery room intact; one of 
the Diesel sets, it is hoped, can be repaired in the course of 
a few days, and.a partial supply resumed, but a great deal of 
temporary work must be done before this can be effected. The 
application of water to extinguish the fire assisted in the 
destruction of three of the generators, but one Diese! set 
escaped serious damage in a remarkable manner. 

It is gratifying to note the enormous number of offers of 
assistance and sympathetic telegrams that Mr. Preston has 









received, and the company is fortunate in possessing the good- 
will of the residents and the Corporation itself, so that every 
assistance is being rendered the company to help it through 
a very critical period. 


Cheshunt.—ExtTension or Suppty.—The North Metro- 
politan Electric Power Supply Co. has decided to extend the 
urea for the supply of electricity to Cheshunt. Work is to 
be commenced at once, and the installation will probably be 
completed by January next. 


Chesterfield.—Starr WaGes.—The Corporation has notified 
the National Joint Board for the Electricity Supply Industry 
that unless a revised scale of salaries is put into operation 
before February Ist, it will withdraw from the Board. 

China.—HonG-KoncG.—The Hong-Kong Electric Co. is 
laying new cables in connection with the installation of a new 
distributing system throughout the city. Two new 5,000-kW 
generators are being added to the installation at North Pot, 
bringing the capactity up to 13,000 kW. When this work 
is completed the station at Wanchai will be dispensed with 
and the present 100-V system will be gradually changed 
throughout the Colony to 200 V. It will take between two and 
three years to complete the transformation.—Eastern Engi- 
neering. 

Continental.—F rance.—La Société d’Energie Electrique du 
Sud-Ouest is increasing its capital from 30,000,000 to 50,000,000 
francs for the purpose of erecting the necessary high-pressure 
mains for the supply of electricity to the French wireless tele- 
graph stations at Croix-d’Hins and Arcachon, and to meet the 
increasing demand for electricity for lighting and power pur- 
poses.- The company, which was formed in 1906, supplies 
energy to the greater part of Bordeaux and to a number of 
electric tramways and railways in the district. It possesses 
three hydro-electric generating stations on the River 
Dordogne, and a steam-operated plant at Floirac, near 
Bordeaux, the total capacity being about 75,000 h.p. 

TurKEY.—According to the report of the Société Ottomane 
d’Electricité, of Constantinople, the output of the company’s 
generating station during 1920 reached a total of 29,588,900 
kWh, an increase of 3,892,400 kWh, over 1919, notwithstand- 
ing the fact that during part of the year the running of the 
tramways was held up and that certain industries were 
greatly depressed. At the end of 1920 the company was sup 
plying energy to 17,207 consumers, as against only 12,894 at 
the end of 1919, the biggest increase being in the lighting 
department. The company’s mains now extend to a length of 
about 186 miles. Owing to the depression in trade and in- 
dustry generally, the demand for electricity, particularly for 
power purposes, has not this year been maintained, the out- 
put for the six months ending June last showing a falling off. 
Notwithstanding this, the plant at the power station is being 
increased by two new boilers and a 10,000-kilowatt turbo- 
generator, which, however, are not expected to be put into 
operation until the spring of next year. 

Norway (CHRISTIANIA).—There was a serious fire at the “elec- 
tricity works last Friday, and the central parts of the city were 
without power and light all day. It is expected that several 
weeks will be required for the complete repair of the damage. 
—Reuter’s Trade Service (Christiania). 

Crediton.—E.ecrricity Suppty.—A canvass is to be made 
of prospective consumers of electricity with a view toa supply 
being obtained from the Exeter Corporation power station at 
Cowley Bridge. 

Electricity District.—Souru-East Lancasuire.—The Elec- 
tricity Commissioners are to hold a local inquiry at the Town 
Hall at Manchester on January 17th, 1922, at 10.30 a.m., and 
on following days, with reference to the above-named area, 
and to consider a scheme that has been submitted by the 
South-East Lancashire Electricity Committee for the estab- 
lishment of a joint board. 

Guernsey.—New Prant.—In order to meet increased de- 
mands the Guernsey Electric Light & Power Co. is to install 
new generating plant at its St. Peter-Port and St. Sampson's 
stations. The engines will be of the Diesel crude-oil type, 
aggregating 700 h.p., made by Messrs. Mirrlees, Bickerton and 
Day, Ltd. The generators are being made by the Electric 
Construction Co., Ltd. 

Guildford.—Revisep CxHarces.—The Town Council will 
adopt the following scale of charges for electricity as from 
December 31st: Lighting, up to 10 units per quarter, 10s.; 
next 1,000 units, 10d. per unit; beyond, 9d. Power and heat- 
ing, up to 1,000 units per quarter, 4d.; next, 3,000, 3d.; 
beyond, 2d. Prepayment consumers, ls. per unit. Theatres 
and kinemas, up to 100 units per week, 8d.; beyond, 5d. 

Lancaster.—Loan SancTIONED.—The Town Council has re- 
ceived sanction to borrow £7,600 for extensions to the elec- 
tricity works. 

Lowestoft.—Year’s WorkING.—The accounts of the Cor- 
poration electricity undertaking for the year ended March 
31st last, show a total income of £39,808, as compared with 
£29,601 in 1919-20. The expenditure on revenue account 
amounted to £37,584, as against £23,394, leaving a gross 
surplus of £2,219 (£6,207). Of this capital charges absorbed 
£4,832, as compared with £3,861, causing a net deficit of 
£2,613, comparing unfavourably with a net profit of £2,346 in 
the preceding year. 
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Nelson.—Loan.—The Town Council has applied to the 
Ministry of Transport for sanction to the borrowing of 
£2,600 for the laying of electricity cables. 


Scarborough.—Revisep CHarces.—The Electric Supply Co. 
has applied to the Electricity Commissioners for power to 
amend the charges for electricity for lighting purposes for 
the quarters ending March 31st and December 31st, up to 15 
units, 15s.; and for each unit over 15, ls. For the quarters 
ending June 30th and September 30th, up to 10 units, 10s.; 
and for each additional unit, Is. 


Seaham Harbour.—E ectricity SurepLy.—The consulting 
engineer to the Seaham Harbour Urban District Council has 
reported on a proposed scheme for the distribution of elec- 
trical energy for public and private consumption. 

Skegness.—RevocaTion or Powers.—The Ministry of 
Transport has revoked that part of the Skegness Urban 
District Council Act, 1914, relating to the supply of elec- 
tricity throughout the area. The order dates from November 
29th. 

South Africa.—Koxstap (Care Province).—The ratepayers 
have sanctioned a scheme for electric lighting at an estimated 
cost of £15,000. 

Southampton.—Year's Workinc.—The annual report upon 
the Corporation electricity undertaking (Engineer: Mr. W. G. 
Turner, A.M.I.E.E.) for the year ended March 3lst last, 
shows a total revenue of £143,216, as compared with £111,992 
in 1919-20. Working expenses amounted to £110,654, as 
against £86,714, leaving a gross profit of £32,562 (£25,278). 
The net result was a surplus of £10,587 comparing favour- 
ably with a net profit of £4,709 in the preceding year. Against 
this profit, however, capital expenditure out of revenue, 
amounting to £11,382, was debited, causing an actual deficit 
of £795. The number of units sold rose from 10,570,248 to 
10,916,989. 


West Bromwich.—Repucep CuarGes.—The Electricity 
Committee has recommended that as from December Ist the 
price of electricity for power purposes be reduced by 124 per 
cent., representing the last increase. No recommendation 
has been made for a reduction in the charges for lighting. 


York.—DEFERRED-PAYMENT Wiurtnc.—The city electrical 
engineer recently reported to the Electricity Committee upon 
the question of free wiring and schemes dealing with wiring 
on the deferred payment system, and the committee instruc- 
ted him to prepare an estimate of the cost of wiring certain 
houses, and to canvass the residents to ascertain if they desired 
to have a supply of electricity by the fitting up of their houses 
on the basis of a deferred payment of the cost over a term of 
three years.—Yorkshire Herald. 

TRIAL OF AppaRATUS.—To encourage the use of electrical 
appliances, arrangements have been made for occupiers of 
houses on the Tang Hall Estate to test the efficiency and 
convenience of electric irons and heating apparatus. A number 
of people have been encouraged in this way to purchase 
appliances. 








TRAMWAY AND RAILWAY NOTES 


Australia.—ADELAIDE.—YEAR'’s WorKiING.—The accounts of 
the municipal tramways for the year ended July 31st last show 
a total revenue of £555,421, an expenditure of £362,823, and 
a gross profit of £162,597. After the payment of all capital 
charges a net surplus of £6,723 remained. In the preceding 
year a surplus profit of £5,948 was realised. 

WESTERN AusTRALIA.—The annual report of the Com- 
missioner of Railways on the Government tramways for the 
year ended June 30th, 1921, shows a total revenue of £224,892, 
as compared with £187,981 in the previous year. Working 
expenses accounted for £204,459, leaving a gross profit of 
£20,433. After deduction of capital charges there was a net 


deficit of £9,334. In the previous year there was a net surplus 
of £10,106. 


Birkenhead. DEFERRED.—The Tramways 
Committee has meer ree a a os regarding the proposed 
expenditure of £99,800 for carrying out work on certain tram- 
way routes to provide work for the unemployed. 


Continental.—ItaLy.—The State railway administration has 
received permission to electrify the remainder of the Genoa- 
Ovada Alessandria line to the extent of some 81 km., of which 
20 km. will be in tunnels. The line is one of heavy traffic, 
amounting last year to about 80,000,000 km.-tons, coal costing 
about 14 million lire. With the increase of traffic anticipated 
to follow electrification, the line is expected to require 7,000,000 
kWh, at a cost of 700,000 lire. 


Darlington.—Yerar’s Workinc.—There was a loss on the 
corporation tramways for the past year of £3,166 as compared 
with £3,744 in the previous year. 

Edinburgh.—TuHe Brussets System.—The manager of the 
Corporation tramways has been in communication with Les 
Tramways Bruxellois, to obtain this company’s opinion of the 
system in use in Brussels. The information was sought for 











guidancé in the adoption of a system for Princes Street upon 
the electrification of the city trumways. According to the 
Kdinburgh Evening News the Brussels company regards con- 
duit systems unfavourably. The cost of upkeep, as compared 
with that of trolley lines, is double; there are three or four 
times as many accidents; and the company would be glad to 
be able to substitute overhead traction in the place of the con- 
duit system. It is estimated that the conduit lines increase the 
cost of operation by 1,000,000 francs a year. 


Halifax.— EXTENSIONS AND TRACK RENEWALS.—The Halifax 
Tramways and Electricity Committee recommends the Cor 
poration to apply for grants under the unemployment emer- 
gency work provisions, to take in hand forthwith the follow- 
ing extensions; the laying of 2,350 yd., of extra-high-pressur 
mains from Water Lane to Salterhebble, at £3,150; 2,810 yd 
from Hangar Hill to Huddersfield Road, at £3,466; 2,280 yd 
of tramway feeder from the depot to Salterhebbie, £1,601 
cable from Wood Street to Chester Road, £1,544; relaying in- 
ward tramway track from Springhall Lane to Cow Green, 
£23,500; double line on the Queensbury route near Cavendish 
Hotel to avoid risk of cars being overturned by wind, £4,200 


London.—CuristmAs Tramway Services.—It has been de- 
cided to follow the practice of the last two years with regard 
to the running of the London tramways on Christmas Day. Al! 
cars will be returned to their depdts by 4 p.m., and all men 
who can be spared will be given leave of absence for the day. 


Stalybridge.—Curistmas Tramway Services.—The Tram 
ways and Electricity Board has issued a notice to its employés 
intimating that if they refuse to work on Christmas Day they 
will break their continuity of service, and will forfeit two 
days’ holiday next year. 








TELEGRAPH AND TELEPHONE NOTES. 


Afghanistan.—TeLecrarH Service.—In recognition of the 
generous hospitality shown by the Ameer of Afghanistan to 
the Dobbs Mission, the Government of India has presented 
the Ameer with sufficient telegraph material to link up the 
460 miles separating Kabul from the Indian telegraph exten- 
sion at Herat via Kandahar, says The Times. 

Australia.—LONG-DISTANCE WIRELESS.—The Radio Com- 
munication Co., claiming to be an exclusively British con- 
cern, has made an offer to the Commonwealth Government 
to establish direct wireless communication with the United 
Kingdom. The offer, which differs in several respects from 
that put forward recently by the Amalgamated Wireless Co., 
[as announced in this column recently] 1s being considered by 
the Government.—The Times. 

The Commonwealth Government proposed to bring the 
present session of the Federal Parliament to an end on Decem- 
ber 9th, and hoped before then to deal with wireless schemes. 


China.—WiIreE.Less INSTALLATIONS.—The Sub-committee on 
Drafting of the Washington Conference has adopted the tenta- 
tive plan presented last week by Mr. Root for dealing with 
wireless installations in China. Under Mr. Root’s plan, which 
will be reported back to the main Far Eastern Committee at 
the next meeting, the use of wireless would be restricted to 
diplomatic and governmental messages. ‘Those installations 


permitted by Chinese licence would be used only to the extent - 


authorised by the licence, and the Powers would co-operate 
with the Chinese communication authorities to secure that the 
wave lengths were not interfered with.—Reuter’s Trade Ser- 
vice (Washington). 

Finland.—TetecrarH Service.—A mixed Finnish and 
Russian Commission has reached an agreement with reference 
to telephone, telegraph, and temporary railway communica- 
tion. The terms of the agreement, it is expected, wiil be pub- 
lished shortly.—Reuter’s Trade Service (Helsingfors): 


France.—TELEGRAPHIC Detay.—A breakdown, caused by 
severe frost, on the French telegraph and telephone systems 
on November 30th, rendered communication between France 
and England very uncertain and slow for several days, says 
the Daily Telegraph. No communication at all was possible 
with Brussels. 


Italy.—Wire.ess TeLEPHONY.—At the Centocelle Aerodrome 
on December 2nd, in the presence of the Ministers of Marine 
and Posts and Telegraphs, members of Parliament, and civil 
and military authorities, a wireless telephone service was 
inaugurated with Sardinia. In spite of bad atmospheric con- 
ditions conversations between Tempio Pausania and Rome 
were very clearly heard.—Reuter’s Trade Service (Rome). 


Netherlands.—Drirect TeLEGRAPHIC COMMUNICATION WITH 
ENGLAND.—The Director of the Telegraphic Services at 
Amsterdam announces in the Board of Trade Journal that 
direct telegraphic communication has been _ established 
hetween the Central Telegraph Office in London and Amster- 
dam. The opportunity of sending telegrams by means of this 
line is offered on every working day between 12.20 p.m. and 
4 p.m., and on Saturday between 10 a.m. and 1 p.m. 
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Telephone Service.—Pustic Catt Boxes.—During the past 
12 months there has been a very considerable increase in the 
use of the Post Office public telephone boxes which 
are a feature of the Underground railway stations. It is esti- 
mated that nearly twice the number of people are now making 
use of these slot machines. The Underground Co. is co- 
operating with the Post Office to give facilities by arranging 
batteries of call boxes with a special attendant in charge. For 
the average private user, who only requires the telephone occa- 
sionally, this convenience is evidently one which is appre- 
ciated. 

ProposeED AUTOMATIC Equipment aT YorkK.—Mr. A. Bell, 

stmaster, has intimated to the Estates Committee of the 

orporation that he is making every effort to secure the instal- 
lation of the automatic telephone system at York. The lease 
o! the present manual exchange in Parliament Street, bélong- 
‘ng to the York Corporation, expires on June Ist next, but 
tle Post Office has asked for permission to continue as yearly 
te! ants pending a settlement of negotiations as to the use of 
the automatic system or otherwise. The Estates Committee 
has agreed, subject to a revision of rent on the expiry of the 
present lease. 


CONTRACTS OPEN AND CLOSED. 


The date given in parentheses at the end of the paragraph 
indicates the issue of the EtectricaL Review in which the 
Official Notice ’’ appeared.) 


OPEN. 


Australia.—MeLsourNE.—January 25th. Victorian Govern- 
ment Railways. Ten coasting recorders or, alternatively, 10 
coasting and service recorders for the trains (cont. 34,7is). 

ebruary | ist. Four motor-driven grinding machines, with 


accessories.* ; 
Postmaster-General’s Department.  Tele- 


February 15th. 
phone apparatus and parts (Schedule 544). (See this issue.) 


Blackpool.—December 23rd. Electricity Committee. One 
5,000-kW, 3-phase turbo-alternator, surface-condensing plant 
with auxiliaries; one 2,000-kW, phase and frequency changer, 
complete with exciter and starting motor. (See this issue.) 


Bolton.—For electric lighting at Cable Street Wesleyan 
Sunday School. Particulars from James Baxter, secretary. 


Bradford.—December 24th. Electricity Department. Rotary 
converting plant (Cont. R.207). (See this issue.) 

Dublin.—December 12th. Dublin United Tramways Co. 
(1896), Ltd. General stores, including electric supplies, for six 
months. (November 25th.) 

Edinburgh.—Tramways 
electrical equipment of cars. 
Rdinburah. 

December 19th. Electricity Supply Dept. 
for five months. (See this issue.) 

Egypt.—ALEXANDRIA.—December 21st Port and 
house Administration. 
months.* 

Glasgow.—December 13th. Education Authority. 
lighting of schools, J. Clark, Director of Education. 


Lanark.—District of the Middle Ward. Electrician's, &c., 
work in connection with the new workshops at Hairmyres 
Sanatorium and Colony. Mr. P. C. Smith, Housing Depart- 
ment, District Offices, Hamilton. 

London.—H.M. Office of Works. December 14th. Elec- 
trical and mechanical engineering labour-in-daywork in con- 
nection with the maintenance, «&c., 
Glasgow and Edinburgh districts during a period of three years 
from. January Ist, -m Contracts Branch, H.M. Office of 
Works, London, S$.W.1 

SHOREDITCH. —January 3rd. Electricity Supply Department. 
One water-tube boiler of 33,000 lb. evaporative capacity. (See 
this issue.) 

Manchester.—December 14th. Supply, &c., of two elec- 
trically-driven capstans and three dummy capstans * Brad- 
ford Road gasworks. Specification, &c., from Mr. G. W. 
Kaye, secretary, Gas Department, Town Hall, Manchester. 


December 13th. Tramways Committee. Motors and con- 
trollers. J. M. McElroy, general manager, Corporation Tram- 
ways, 55, Piccadilly, Manchester: 

New Zealand. —W ELLINGTON.—March 6th. Public Works 
Tender Board. Waikato power scheme. Two 2,500-kVA alter- 

tors, two 3,100-h.p. water turbines, two exciter sets." 

January 17th. Post and Telegraph Department. 25,000 dry 

!s for telephone work.* 

South Africa.—JoHANNEsBURG.—January 4th. Municipal 

vuncil. Two 2,000-kW converters, with switchgear an-{ 
pares, 

uay.—Monte Vipeo.—December 30th. State Elec- 
‘icity Department. Power station plant: one 4-stroke Diesel 

gine, coupled to a 200-kW, 3-phase alternator, and one 4- 
‘roke Diesel engine, coupled to a 300-kW, d.c. generator.* 

“A copy of the specification, &c., can be consulted at the 

‘partment of Overseas Trade, 35, ‘Old Queen Street, S.W.1. 
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Belgium.—Nineteen firms last week submitted tenders to 
the municipal authorities of Ghent for six static transformers 
for the local eyo ye supply station. The tenders ranged 
from 51,160 to 83,035 fr., the lowest being that of the Société 
Electrique de ion The quotation of the Metropolitan- 
Vickers Co. was 73,440 fr. 


Canada.—Accorging to the Montreal Star, the Hydro-Elec- 
tric Power Commission of Ontario has just concluded a con- 
tract with the English Electric Co. ot Canada, Ltd., for 
traction equipment for the new Hydro-Radial cars at Windsor 
and Guelph. ‘This is the first large order for traction equip- 
ment placed by the Commission; it will be mahufactured at 
the St. Catharine’s plant of the English Electric Co. The 
equipment ordered is similar to that recently purchased from 
the English Electric Co.: by the Toronto Transportation Com- 
mission and now in‘use on its new cars. 


Russia.—The British Mannesmann Tube Co., which 
recently received an order for 15,000 telephone poles for the 
Dutch East Indies in face of the keenest German competi- 
tion, has just obtained a large order for boiler tubes for the 
All-Russian Co-operative Society. They are to be shipped to 
Archangel. This order is the first from Russia received locally 
for many years.—Financial Times. 


FORTHCOMING EVENTS. 


om institution of Engineers.—Friday, December 9th. At the Royal 

United Service Institution, Whitehall. At 7.30 p.m. Presidential address 
by Mr. C. H. Wordingham. 

Friday, December 16th. At the Caxton Hall, S.W. At 7.30 p.m. Extra- 
ordinary general meting. At 8 p.m. Ne on “ Notes on Searchlight 
Construction and Operation,"’ by Mr. A. J. Simpson. 

Physical Society of London.—Friday, ant 9th. At the Imperial 
College of Science, S. Kensington. At 5 p.m. Ordinary scientific meeting. 


Birmingham & District Electric Club.—Saturday, December lth. At the 
Grand Hotel, Colmore Row. At 7 p.m. Annual meeting. 


Electrical Power Engineers’ Association (Southern Division).—Monda), 
December 12th. At the Engineers’ Club, Coventry Street, W. At 7 p.m. 
Adjourned discussion on * Notes on Boiler-House Plant.’ 


iuminating Engineering Society.—Tuesday, December 13th. At the Ro,.! 
Society of Arts, John Street, Adelphi, W.C. At 8 p-m. Discussion on 
“ Progress in Gas Lighting in Relation to Iluminating Engineering,” 10 
be opened by Mr. W. J. Sandeman. 

institution of Civil Engineers.—Tuesday, December 13th. At the Institution, 
Great George Street, S.W. At 6 p.m Papers on “ Deep-water Quays 
General Considerations of Design,”” by Mr. E. Latham, and on the 
“ Stability of Deep-water Quay-walls,” by Mr. F., E. Wentworth-Shields 


Association of Mining Electrical Engineers (Lcndon Branch). 

December 13th. At 46, Kingsway, W.C \i 6 p.m. a on 

* Types of Cable Covering for Collieries ; Bitumen, Paper and Lead and 
Vulcanised Rubber.” 


Liverpool Engineering Society. 
Institution, Colquitt Street. At 8 p.m. Paper on 
Handling,” by Mr. G. Rae. 


Nottingham Society of Engineers.—\W ednesday, 
Welbeck Hotel. At 8 p.m. Annual dinner. 


Association of Engineers-in-Charge.—Wednesiay December Ith. At St 
Bride's Institute, Bride Lane, E.C. At 7.30 p.m. Paper on “ Utilisation 
of Exhaust Gases from Internal Combustion Engines,’ by Major W 
Gregson. 

institution of Electrical Engineers.— Thursday, December Lith. At the In 
stitution, Victoria Embankment, W.C. At 6 p.m. Paper on “ Induction 
type Synchronous Motors,” by Mr. L. H. A. Cart 

(East Midland Sub-Centre).— Tuesday, December th. At the Lough 
borough College at 6.45 p.m. Paper on * Whirling of Shafts.” By Prof 
C. H. Bulleid. 

(Liverpool! Sub-Centre).—Monday, December 12th At the Uni 
versity, Liverpool. At 7 p.m. Paper, “ Single and Three-phase Commu- 
tator Motors, with Shunt and Series Characteristics,"” by Dr. S. P. Smith 

(London Students’ Section).—Friduy, December bh. At 7 pm. At 
the Ship Restaurant, 45, Charing Cross, S.W. Smoking concert 

(North-Eastern Centre).—Tuesday, December 13th At the Armstrong 
College, Newcastle-on-Tyne. At 7.15 p.m. Paper on “ The Cve-Are Pro- 
cess of Automatic Electric Welding,”’ by Messrs. L. J. Steee and 
Martin. 

(North Midland Centre). —Tuesday, 
Metropole, Leeds. Ordinary meeting. 

(North-Western Centre). —Tuesday, December 13th At the Engineers’ 
Club, Manchester. At 7 p.m. Informal meeting. Discussion on “ Supply 
of Power Station Auxiliaries. 

@cottish Centre).—Tuesday, December 13th. At 207, Bath Street, 
Glasgow. At 7.30 p.m. Paper on “ The Cyc-Are Process of Automatic 
Electric Welding,”’ by Mr. L. J. Steele and Mr. H. Martin 

Saturday, December 17th. At the Grosvenor Restaurant, Gordon Street, 
Glasgow. At 7 p.m. Smoking concert. 


Manchester Wireless Society.—Thursday, 
Hotel, Piccadilly, Manchester. At 8 p.m. 
jess Telegraphy,”’ by Mr. R. Brooke. 

Chemical Society.—Thursday, December Lith. 
dilly, W. At 8 p.m, Ordinary meeting. 

Chelmsford Engineering Society.—Thursday, 
Anglian Institute of Agriculture. At 7 p.m. 

Belfast Association of Engineers. 
ag College of Technology. 

Mr. A. W. Macaulay. 

wanna of Mechanical Gaetneere—-Seitey, December 16th. At the 
Institution, Storey’s Gate, Jame's. Park, S.W, At 6 p.m. Papers on 
“ Conveying and Pave Bey “Mi: achinery,"’ by Mr. G. Mitchell, and on 
“ Discharge of Grain Cargoes in the Port of London by Pneumatic Ele- 
vators,”” by Mr. R. E. Knight. 

Electro-Harmonic Society.—Friday, December Ith. At the Great Hall, 


Cannon Street Hotel. At 8 p.m. Smoking corcert. 


Tuesday, 


-Wednesday, December Mth Ar the Roval 
* Mechanical Cargo 


December 4th, At the 


Decen.ber 13th. At the Hotel 


December 5th. At the Albion 
Paper on “ Recording of Wire- 


At Burlington House, Picca- 


December 15th. At the East 
General discussion. 

Thursday, December Lith At the 
Paper on “ Ball and Roller Bearings,” 
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NOTES. 


E.R. Service Department.—The only inquiry that we 
have not ‘been able to solve this week is the following: A cor- 
respondent seeks the name and address of the factors of the 
* Vulcan ”’ soldering iron, made in Buffalo, U.S.A. 


“™Educational.—On December 2nd the annual prize distri- 
bution of the Northampton Polytechnic took place. The 
Principal, Dr. Walmsley, spoke of the progress which was 
being made, nee that enrolments during the past year 
numbered ever 3,800. Following the presentation ot the 

_ prizes by Mr, A. “Barton Kent, the students and members of 
the staff gave gymnastic and swimming exhibitions. 

Roya Tecunican Cotitece, GLasGow.—The recently-pub- 
lished report on the 125th session records a further increase 
in the numbers of students in all classes; the number of en- 
rolments during 1920-21 was 14,603. The accounts show an 
adverse balance of about £950. Full details of scholastic suc- 
cesses, appointments and resignations are given in the report. 

The Influence of Transformer Connections on Third Har- 
monic Voltages and Currents.—W ith reference to the article 
under the above title, which was published in the ELEectricaL 


Constant Bmax. 


—mae 


were on view. The stand of Messrs. C. A. Vandervell & Co, 
Ltd., was of interest to both motor-cyclists and manufac. 
turers alike. The long awaited C.A. V. dynamo lighting set 
for motor-cycles was shown both on ° ‘ solo” and * * combina- 
tion "’ machines. 

The dynamo for these installations is only 34 in. in diameter, 
but it is built on identical lines with the standard C.A.Yy. 
car-lighting models. The output is 5 amps. at about 1% 
r.p-m., an ample charging rate to cover all ordinary lighting 
requirements, which may include a a spotlight, 
The battery, a special ** C.A.V.-Willard,’ 
city of 3 amps. for 10 hours. This should be registered at 
an official ** C.A.V.-Willard ’’ service station, as it is eligible 
for exactly the same free service benefits as its larger brothers 
are for car lighting and starting. Headlamps and special! 
sidelamps were exhibited in various designs and sizes for 
different type of cycles. The solo motor-cyclist was not neg- 
lected and special batteries have been produced for this pur- 
pose. 

The winner of the highest awards on road and _ track 
during 1921, Mr. Victor Horseman, on his Norton machines. 
invariably used C.A.V. magnetos, a testimony to their merits. 

The combined lighting and ignition system of the Villiers 
Engineering Co., Ltd., has been developed from its well- 

known and_highly-efficient | h.p flywheel 
magneto. ‘The system is simpie, and the 


We. 
has an actual capa- 





Flux, INouceo VouTAce 


No Loan Current. 


magneto has no additional moving parts: 
the additions comprise a pair of coils and a 
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voltage is constant above 2 miles per hour. 
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There is no risk of burning out the bulbs, 
provided those used are supplied by the 
makers. 

The pair of lighting coils have no elec- 
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trical connection with the ignition coil 
They are connected in series with each 
other; the one end of the coil is earthed: 
the free end of the other is led to the light- 
ing terminal and so to the lamps. An in- 





sulated terminal is fixed to the armature 





plate, and a quickly detachable fastening 
provided for the cable. <A dry battery is 
used for lighting purposes when the ma- 
chine is stationary, but immediately the 
engine is fired the rider has only to switch 
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over on to the magneto to get a brilliant 
light, consequently the battery is only ap 
occasionally, and will therefore last for 
considerable period. 











Wave- SHarpe RELATIONSHIP BETWEEN Fiux, INDUCED VouTAces AND No Loap Current 


Review of March 11th, 18th, and 25th, 1921, the author (Mr. 
S. Austen Stigant) informs us that some errors crept into 
Table I, p. 302, and that the accompanying table should be 
substituted for the original version. The chief correction is 
that with a constant effective voltage and a sine-wave of no- 
load current, the resultant peaked pressure wave produces a 
lower iron loss than does a sine-wave of pressure of the same 
effective value. 


Appointments Vacant.—Switchboard dttendant, for the 
Sandy Lane power station of the Coventry Corporation Elec- 
tricity Department; watchkeeping engineer (59s 6d.+39s. 1d.) 
for H.M. Dockyard, Portsmouth. (See our advertisement 
pages to-day.) 


The Electro-Harmonic Society.—The next smoking con- 
cert will be held in The Great Hall, Cannon Street Hotel, on 
Friday, December 16th, 1921, commencing at 8 p.m. Sir 
James Devonshire, K.B.E., will occupy the chair, and the 
artistes will be :—Miss Winifred Kennard, soprano; Mr. Bar- 
rington Hooper, tenor; Mr. Harry Dearth, baritone; Mr. Ber- 
nard Turner, humour with saxophone; Mr. W. V. Robinson, 
Canadian entertainer; Mr. Wilson James and Mr. Harry 
Davson, entertainers; Mr. Bernard Flanders, A.R.A.M.,. solo 
pianoforte and accompanist. 


Disabled Ex-Service Men.—The Ministry of Labour 
has issued an appeal to emplovers to enrol on the King’s 
National Roll, in view of the decision that Government con- 
tracts shall be given only to firms whose names are on that 
Roll. Invitations to firms already enrolled to renew their 
undertakings will shortly be issued. Up to the present, the 
Roll embraces 29,000 names, covering some 365,000 disabled 
Ex-Service men; 25,000 men are in training under the Mini- 
stry’s schemes, and there are ‘ 25,000 more on the waiting list. 
During the past 13 weeks “ improver ’’ vacancies have been 
found for 1,929 trained men. 


The Cycle and Motor-Cycle Show.—This year the 
above named popular show was again housed in Olympia, it 
being the seventh of the series of annual exhibitions pro- 
moted by the British Cycle & Motor-Cycle Manufacturers’ 
and Traders’ Union, Ltd. So far as electrical matters were 
concerned, attention was confined to the accessories section, 
where many makes of lighting and ignition equipments, &c., 


All Villiers motor-cycle engines are being 
equipped with magnetos suitable to take the 
lighting coils, and it is a very simple matter 
at any time to fit the coils, by unscrewing 
the pole shoes. The lamps are connected in series; the bulb 
used in the front lamp is of 4-volt, 3-ampere capacity, and the 
rear bulb 4-volt, 5-ampere capacity. 

Every part of the magneto is easily accessible, and inspec- 
tion of all parts may be made by simply removing the cover 

As its name implies, the magneto is built into and made 
part of the flywheel, and it is claimed that a quarter of a turn 
of the flywheel will generate enough current to spark the plug. 
Also that it is absolutely waterproof, and that with the ordinary 
type of magneto the angle of advance and retard is limited, 
and in the retard position the spark is very much weaker 
than in the advance, whereas in the Villiers magneto thr 
same intensity of spark is obtained in all positions. The 
amount of space that can be devoted to the armature and 
winding is greater than in any other magneto, and makes pro- 
vision for fitting a more efficient coil and contact breaker. 

Another flywheel magneto set was exhibited on the stand of 
the British Thomson-Houston Co., Ltd., and a number of firms 
showed magnetos, lamps, accumulators, electric horns, &c., 
suitable for. use on motor cycles. 


Municipal Tramways Confurence.—The Newcastle-on- 
Tyne Transport and Electricity Committee of the City Cor- 
poration has decided to invite the Municipal Tramways Asso- 
ciation to hold its annual meeting in the city next September 


A Lecture on Artificial Heating.—NationaL 
or SUPERVISING ELEcCTRICIANS.—On Tuesday, December 13th, 
at St. Bride’s Institute, E.C.4, Mr, J. W. Beauchamp, 
M.I.E.E., will read a paper entitled ‘‘ Artificial Heatin: - 
Relation to Human Needs.’’ Major T. Vincent Smith, M 

I.E.E., President of the Assoc lation, will take the chair 
ais p.m. The paper will deal with : 
The influence of temperature upon health and work 

Fy The relative values of radiant and convective heat trans 
mission: 

3. Quantitative ideas on artificial heat 

4. Waste of heat energy. 

5. Electricity as a heating medium and its relation to other 
means of providing artificial heat. 

6. Influence of modern methods of heating upon the desig® 
and cost of buildings and their upkeep. ; 

7. Modern forms of electric heating, heat storage, efficiencies 
and costs, 
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INSTITUTION NOTES. 


Institution of Electrical. Engineers. —Examination RESULTS. 
—the list of suecessful candidates who sat for the A.M.I.E.E. 
examination in. October, 1921, shows that eight passed the 
whole exathination and two passed Part If only. In addition, 

i oftieers of the Royal Engineers passed the whole and 18 
Part I only of- the examination. The results relating to can- 
didates who sat for the examination abroad are to be published 

ter. 


LONDON StTupents’ Section.—On November Ith the open- 
ing address of the session was delivered by Sir Philip 
Dawson, M.P., who took as his subject ‘*The Future 

Railway Electrification.” He said that one of the main 

lvantages of electric traction over steam traction was the 

ry smooth torque obtained, which resulted in a greater 
rawbar pull. This was of the order of 25 per cent. of the 
eadweight, whereas that of steam was only about 16 per 
ot. Sir Philip outlined the recommendations of the Elec- 
ification of Railways Advisory Committee. The sole cri- 
terion of the practicability of an electrification scheme was 
its financial soundness. The speaker gave some figures in 

mparison of d.c. and a.c. traction. He thought that a.c. 
struck the *‘ happy medium ”’ in operating costs while having 

substantially lower initial cost. Statistics of the working 
of the electrified portion of the L.B. & S.C. Railway demon- 
trated the increased traffic capacity brought about by elec- 
trification. 

East MiIpLanD Sus-Centre.—Mr. C. H. Bulleid will read a 
paper on “* Whirling of Shafts, with special reference to Tur- 
bine and Dynamo Shafts.’ on December 13th at Lough- 
borough. The paper will be illustrated by lantern slides and 
a demonstration of models will be given 


WESTERN CENTRE.—A meeting of the Centre took place on 
December 5th at the Merchant Venturers’ Technical College, 
Bristol, when the chairman (Mr. A. C. McWhirter) presided 
over a large muster of members and Visitors. The event of 
the evening was the paper on the ** Cyc-Arc’*’ Process of 
\utomatic Welding,” which is abstracted elsewhere in this 
issue. One of the authors (Mr. Martin) received his technical 
education at the Merchant Venturers’ Technical College, of 
which he is an associate. The paper was illustrated by in- 
teresting lantern slides, and prior to the discussion Mr. Martin 
carried out practical demonstrations of the process. The dis- 
cussion will be reported in a later issue. 


SoutH MupLanp TERRITORIAL Centre.—On Friday last the 
annual dinner of the Centre was held at the Grand Hotel, 
Birmingham; Mr. R. A. Chattock, chairman of the Centre, 
presided, and there were present about 170 members and 
guests, including the Lord Mayor of Birmingham (Ald. D. 
Davis), Councillor H. K. Beale, chairman of Electric Supply 
Committee, Dr. G. Kapp, Dr. A. H. Railing, Dr. W. E. 
Sumpner, Mr. J. S. Highfield (president I.E.E.), Prof. W. 
Cramp, Ald. W. Walker, Dr. C. C. Garrard, Major A. M. 
Taylor, Mr. F. Forrest, Mr. E. C .R. Marks, Mr. A. C. 
Wynne, Mr. T. P. Wilmshurst, Mr..A. W. Willett, and Mr. 
R. B. A. Ellis. 

After the loyal toast, Mr. Chattock proposed ** The Institu- 
tion of Electrical Engineers,’’ drawing attention to the facts 
that this was the jubilee year of the Institution, and that 
the Institution had obtained a Royal Charter. Reviewing the 
history of the Institution, he said he did not see how it was 
possible for it to have nothing to do with trade; all its efforts 
were directed to fostering the trade and industry on which 
this country exists. The Institution did much to develop the 
brains of the electrical industry, and the Territorial Centres 
enabled the papers and discussions to be brought before an 
enormous number of members, whilst the research work pro- 
moted by the Institution was of great value to the industry. 
He looked forward to the time when membership of the Insti- 
tution would be an indispensable qualification for an engi- 
neering post. 

The President, Mr. J. S. Highfield, responded, explaining 
the excellence of the constitution with its world-wide Terri- 
torial Centres, and the value of the Royal Charter, which was 
in effect a mandate from the State to the Institution to carry 
= its work. He urged that the base of the Institution should 

’ widened by bringing in men such as Lord Southborough, 
its new honorary member. Care must be taken to ensure 
that a high standard of qualification for membership wyas 
inaintained; the examination test alone was too academic, 
ind a certain amount of practical work should be called for. 
\iter eulogising the excellent work done by the retiring 
hon. secretary, Mr. J. D. Morgan, he dealt with the proposal 
put forward by Sir Henry Strakosch and Sir Peter Rylands, 
that Germany should erect super-stations and electrify rail- 
vays in this country; pointing out that the effect of it on the 
British electrical industry would be disastrous. The Institution 
vas keeping its eyes open to the danger. 

Ald. W. Walker proposed ‘‘ The City of Birmingham and 
Electricity Supply,’’ commenting on the engineering achieve- 
nents of the City. He paid a high tribute to the merits 
of Prof. Cramp, whose removal to Birmingham was a great 
ss to Manchester, and expressed the confident opinion that 
trade had taken a turn for the better. The Lord Mayor, 














responding to the toast, said that the great abilities of Prof. 
Cramp were fully appreciated in Birmingham. The City 
had made great efforts to produce munitions during the war, 

and was now paying the penalty in the form of more unem- 
ployment than other cities experienced. Mr. Chattock in 
18 years had transformed the City electricity supply, and was 
held in the highest esteem by the citizens. 

Councillor Beale also responded, referring to the difficulties 
Birmingham had met with in its endeavours to cope with 
the demand for electrical energy. He deprecated the outlay 
of large amounts of capital on new power stations before 
they knew there was a market for the output. 

Prof. W. Cramp, proposing ** Kindred Societies’ and Guests,”’ 
acknowledged the kind welcome that he had received as a 
newcomer to the City, and expressed the view that the engi 
neering societies should draw together in one great body of 
engineers, of which they could all be members. To this end 
he suggested that the presidents of the institutions should 
be persuaded to meet and discuss the proposal. If they did 
not join hands now, in 1 or 2 years they might be in fierce 
— 

Mr. E. R. Marks responded in a humorous speech, attri- 
buting te formation of the Institution of Mechanical Engi- 
neers to the rejection by the Institution of Civil Engineers of 
George Stephenson’s application for membership. He was 
not sure that Dr. Cramp was right in wishing to bring them 
all together. 

A programme of music accompanied the dinner, and after- 
wards a conversazione and concert took place. 


Scottish Centre.—The Centre has issued to its members 
a small handbook containing a great amount of information. 
This embodies the annual report for session 1920-21; a full 
list of officers and past-chairmen; annual reports of the 
Dundee Sub-Centre and the Students’ Section; programmes 
for the present session ; extracts from the Institution's Articles 
of Association; and a list of members of the Centre. 

On Saturday, December 17th, a smoking concert will be 
held at the Grosvenor Restaurant, Gordon Street, Glasgow, 
at 7 p.m. Tickets (2s. each) are obtainable from Mr. W. L. 
Winning, 166, St. Vincent Street, Mr. Neil M’Killop, Corpora 
tion Electricity Department, 75, Waterloo Street, or from 
members of the committee. 


Chelmsford Engineering Society—On November 24th a 
paper was read before the society on “Gas Producers for 
Power and Heating Purposes,’’ by Mr. N. E. Rambush, Chief 
Engineer of the Power-Gas Corporation, Ltd. The Presi- 
dent (Mr. G. F. Barrett, O.B.E.), was in the chair, and a 
hundred members were present. Mr. Rambush first dealt with 
the various methods of producing gas: (1) Town gas supplies, 
where only 25 per cent. of the fuel was turned into gas. (2) 
(a) Complete decomposition of fuel by the air gasification pro 
cess; and (b) complete decomposition of the fuel by a mixture 
of air and steam. 

A large number of diagrams of various types of generators 
was shown, and each was fully explained. 

The speaker said that the thermal efliciency of various 
methods of producing gas was roughly as follows: Producer 
gas from bituminous coal, 72 per cent.; producer gas from 
anthracite coal, 80 per cent.; town gas ‘using the coke in a 
producer, 66 per cent.; blue water gas plant, 45 per cent. 


Mining Institute of Scotland.—Over 80 members of the 
Institute recently visited the works of Messrs. Anderson, 
Boyes & Co., Ltd., Motherwell, and inspected the manufacture 
of coal-cutting machines and mining switch-gear, in which 
the firm specialises. The visitors also witnessed experiments 
relative to the presence of gas in mines and the safety of 
electrical plant. 


Edinburgh Electrical Society —On November 23rd Mr. 
A. S. Black delivered a lecture on “* The Manufacture of the 
Modern Electric Lamp.’’ The subject of illumination as it 
affected filament design was touched on, as also were the new 
chemical processes connected with gasfilled lamps. The lec- 
turer described the methods of lamp manufacture in use at 
the Osram works, and illustrated his descriptions by lantern 
slides and samples. 


Bradiord Engineering Society.—Before the Bradford 
Engineering Society, last week, at the Technical College, Mr. 
A. A. Liardet (Thwaites Bros., Ltd., electrical engineers) lec- 
tured on “ Radio-Telegraphy.’’ The chair was occupied by 
Mr. C. E. Allsop, sales manager to the Bradford Corporation 
Electricity Department, and president of the Association. Mr. 
Liardet, after dealing with the basic principles of radio 
telegraphy, demonstrated both the production of waves by 
the oscillatory discharge of an induction coil and the later 
developments in production by rotary high-frequency genera- 
tors, or by the use of a thermionic valve. During the evening 
signals were received from large stations in England, France, 
Germany, Central Europe, Moscow, and from shipping and 
coast stations. Speech and song were received from Mr. 
Denison, at Halifax, and heard by the whole audience, aml 
a member of the committee of the Association, as an ¢xperi- 
ment, snoke to the meeting from a house in another part of 
Bradford. 
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OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway und railway officials, to 
keep readers of the ExvectricaL Review posted as to their 
movements, 


Mr. R. A. Cuattockx, the City Electrical Engineer of 
Birmingham, who is now filling the chair of the South Mid- 
land Centre of the Institution of Electrical Engineers for the 
second time, he having been chairman of the section in 1906-7, 
has served as a member of the Council of the Institution for 
six years, and has been a vice-president for three years. He 
occupied the position of President of the Incorporated 
Municipal Electrical Association at Birmingham in the year 
1913-1914. As we stated last week, evidence of his popu- 
larity was given at the recent electrical engineers’ ball, held 
in that city. 

Mr. Chattock was born in 1865 at Hull, in Warwickshire, 
and educated at University College School, London, from 
which he passed in 1881 into the college, where he remained 
until 1884, going through the full engineering course under 
Professor Kennedy, and obtaining the senior Gilchrist engi- 
neering scholarship. After serving an apprenticeship as a 
mechanical engineer in the shops of Messrs. John Stewart and 
Son, in 1889, he took up a position of assistant engineer to 
the Metropolitan Electric Supply Co. at its several stations 


Mr. R. A. CHatrTocr, 
Chairman of the South Midland Centre of the Institution of 
Electrical Engineers, 1906-1907 and 1921-1929. 


in Whitehall, Manchester Square, and Sardinia Street, 
London, and in 1892, on erection of the company’s new station 
in Amberley Road, Paddington, he became superintendent 
engineer at that station. In 1894 Mr. Chattock was appointed 
chief electrical engineer to the vestry of St. John, Hampstead, 
London, and in May, 1895, took up the position of superin- 
tendent engineer at the Bankside station of the City of 
London Electric L ighting Co., which position he retained for 
a period of five years. In March, 1900, he was appointed 
chief electrical engineer to the Bradford Corporation, and was 
responsible for large extensions in connection with the elec- 

tricity department. He resigned this position in 1908 conse- 
quent upon his present appointment as: City Electrical Engi- 

neer at Birmingham. During the time Mr. Chattock has 
been at Birmingham he has had entire charge of the develop- 
ment of the Corporation electric supply undertaking. This 
has comprised the design and erection of the large power 
station in Summer Lane and a number of sub-stations in the 
outlying districts of the city, which are supplied with 
three-phase current at a pressure of 5,000 volts, and 
in which the current is transformed by means of rotary con- 
verters into direct current for general distribution. The 
station has also been designed to give a supply of power to 
the whole of the tramways in the city. A supply of 
three-phase current at 5,000 volts pressure to large 


power users has also been developed. The large generating 
station at Summer Lane, Birmingham, for the gn of 
which Mr. Chattock was responsible, was cuneietel in 1914, 
and is of the total capacity of 35, 500 kW. Prior to the war 
Mr. Chattock was engaged upon the design of a large generat- 
ing station, the ultimate capacity of which will be 105,000 kW, 
and a commencement was made on the building work early in 
1914. During the war, however, the building of this station 
was stopped at the request of the Government. Subsequently, 
when there was a shortage of power in the district for making 
munitions, arrangements had to be made for rushing up a 
temporary station, close to the site of the proposed large 
station, having a "capacity of 22,000 kW This station was 
running in nine months from the date the building was com- 
menced. In 1918 the Government sanctioned proceeding with 
the big station at Nechells, and work has been carried on, 
with the result that the first section is now practically com- 
plete, and it is expected to be.running in January, 1922. 
During the 18 years that Mr. Chattock has been conne 
with the Birmingham Corporation the load has increased f: 
3,545 kW to 67,100 kW, the revenue has increased { 
£67,278 to £1,293,521, and the units sold from 3,737,419 
136,921,417. 

Ald. Geo. New has been re-elected chairman and Ald. ; 
WALKER vice-chairman of the Sunderland Corporation Tra n- 
ways Committee. 

Mr. H. D. Davies, the manager of the Heywood Corporation 
Electricity and Tramways Department, who was appointed 
assistant general manager of the Chesterfield Corporation 
Electricity Tramways and Motor 'Bus Department, has de- 
cided to stay at Heywood, where the authorities have agreed 
to increase his salary by £50 per annum and also to allow him 
5 per cent. commission on the net profits of the Electricity 
Department. 

Mr. LincotN CHANDLER has resigned his position as 
managing director of the Metropolitan Carriage, Wagon and 
Finance Co., Ltd., and his seat on the directorate. 

Mr. G. J. CourcHWarD, C.B.E., the chief mechanical engi- 
neer of the Great Western Railway, will retire at the end of 
the year. The directors have appointed Mr. C. B. Collett, 
O.B.K., the deputy chief mechanical! engineer, to succeed him. 

It is ‘stated that Mr. James Mune, B.Sc., A.M.LC.E., lus 
been appointed an assistant to the yeneral manager of the 
G.W.R. He relinquishes the post of head of the Statistical 
Department of the Ministry of ‘Transport 

Mr. W. Brown, A.M.Inst.C.E., A.M.I.E.E., late resi- 
dent engineer of the North Metropolitan Electric Power 
Supply Co., at Barnet, has been appointed H.M. Electrical 
Inspector of Factories, with headquarters in Leeds. Captain 
R. M. Moberley left St. Albans on November Ist to succeed 
Mr. Brown as resident engineer. 

Sir T. O. and Lapy CaLLeNnDER have left West Heath House, 
Abbey Wood, and their address now is Bidborough Court, 
Kent, near Tunbridge Wells. 

Mr. H. C. Souue, who for some time past has been manager 
of the apparatus department of the Westinghouse Electric 
International Co., with headquarters at East Pittsburgh, sailed 
from New York, on November 19th, for Buenos Aires, 
Argentina, where he will take up duties in the office of Mr. 
L. T. Peck, managing director of the Cia. Westinghouse 
Electric Internacional, S.A., of Argentina. 

Mr. Horace Boot, consulting engineer, is standing as an 
independent Conservative candidate for the forthcoming by 
election at South-East Southwark. 

Mr. J. LeADBEATER has been appointed electrical engineer 
and manager of the Hampstead electricity supply undertaking 
in place of Mr. W. Wyld, who recently resigned. For some 
time Mr. Leadbeater has occupied the position of chief assist- 
ant engineer. 

Mr. W. A. Topprn, on leaving the Chesterfield Corporation, 
was presented with a roll-top desk by the employés of the elec- 
tricity, tramway apd "bus departments. His new address is 
Toppin & Knowles, Ltd., electrical engineers, 202, Manning- 
ham Lane, Bradford. 


Obituary.—Mr. I’. Hutu Jackson.—The death has occurred 
at the age of 58 years of the Rt. Hon. Frederick Huth Jackson, 
a director of the Bank of England, a former president of the 
Institute of Bankers, and president of the National Association 
of Employers and Employed. He was also a director of the 
Eastern Telegraph Co., Ltd., and of the British Trade Cor- 
poration. 

Mr. M. B. Mountain.—We regret to announce that Mr. 
Montague Brown Mountain, M.I.E.E., consulting engineer. 
of 66, Victoria Street, London, 8.W., passed away suddenly 
last week from pneumonia, at his residence, Home Glen, 5t. 
Margarets-on-Thames. He was fifty-eight years of age. Mr. 
Mountain had been for many years connected \v “- 
electrical and mechanical engineers. He was the son of * 
late Charles George Mountain, of Messrs. May & Mounts 
of Birmingham, and served his apprenticeship with that { 

In about the year 1890 the deceased gentleman open 
Glasgow office for the General Electric Co., Ltd., an 
became the Glasgow agent to Messrs. Ernest Scott & M 
tain, and joined this firm as works manager at a later 
Mr. Mountain was a brother of Mr. W. C. Mountain, of > 
castle-on-Tyne. He was works manager to Messrs. Cron 
and Co., of Chelmsford, for some years, and left that firm 
join the British Westinghouse Co. in the building of 
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works in Manchester, and afterwards he was engaged with 
the firm in connection with tramway work. Later on he 
established the firm of Mountain & Gibson, of Bury, and manu- 
factured @ considerable quantity of tramway material. During 
the war he was engaged upon the manufacture of aeroplane 
arts, and later joined the Ministry of Munitions. At the 
termination of the war he joined Messrs. The Roneo, Ltd., 
and was engaged largely upon the supply of Wilson’s roller 
shutters, and other specialities. 


Will.—The late Sir Samuet Davipson (Davidson & Co., 
Belfast), left £185,818. 








NEW COMPANIES REGISTERED. 


Hitchcock’s Magnetic Engine Ce., Ltd. (178,065).—Pri- 
company. Registered November 26th. Capital, £256 in £1 shares. To 
tire interests in certain existing inventions and patent rights relating to 

enetic engines. The subscribers (each with one share) are: 5. I. Hitchcock, 
Fox Hill, Upper Norwood, 5.k.ly, engineer; E. R. Ramsden, Hampden 
. N.W.1, director of a company. The first directors are not named. Re- 
red office : 32, Fenchurch Sueet, E.C. 


Spensers (Scotland), Ltd. (11,952).—Private company. 
istered in Edinburgh November 26th. Capital, £9,000 in £1 shares (3,vWU 
per cent. preference). To enter into an agreement between A. H. F 
yson and the Receiver and Manager of the estate of Spensers, Ltd., and 
wry on business as manufacturers of and dealers in electric and gas plant, 
hinery, motors, apparatus, and appliances of every description. The first 
tors are: H. F. Hodgson, 119, George Street, Edinburgh, lighting 
ineer; H. Plucknett, 119, George Street, Edinburgh, electrical engineer. 
istered office : 119, George Street, Edinburgh. 


Electric Line Fittings, Ltd, (178,097).—Private company. 
Registered November 2yth. Capital, £1,000 in £1 shares. To carry on 
business as indicated by the title and that of manufacturers and producers of 

dealers in machinery, plant, articles and appliances, &c. The first 
rectors are: H. W. Burnett, Gienthorne, Doncaster, railway wagon manu- 
courer; T. Burnett, Windsor Road, Doncaster, railway wagon manufacturer. 
Qualification: 100 shares. Remuneration as fixed by the company. Secretary : 
Hi. W. Burnett. Registered office: Hexthorpe Wagon and Wheel Works, Hex- 
orpe, near Doncaster. 


Premier Accumulator Co. (1921), Ltd. (178,158).—Private 
upany. Registered December Ist. Capital, £40,000 in £1 shares. ‘to 
carry on the business of accumulator manufacturers as formerly carried on 
by the Premier Accumulator Co., Ltd., at Northampton. The first directors 
H. Stephens, ‘* Southwood,’’ St. George’s Avenue, Northampton; G. A. 
schanschieff, ** North View,” Marriott Street, Northampton; F. C. Vine, 45, 
Dungate, Northampton. Qualification: £100. Remuneration (except. man- 
ging directors, if any) as fixed by the company. Solicitor: A. E. Phipps, 
4, Wood Hill, Northampton. 


H. Arrowsmith & Co., Ltd. (178,034).—Private company. 
Registered November 25th. Capital, £2,000 in £1 shares. To take over the 
business of manufacturers of electrical goods, switches, adaptors, magnetos 
and spare parts, and motor car and magneto repairers and motor engineers 
carried on by Henry Arrowsmith and Harry Arrowsmith at Manchester as 
“H. Arrowsmith & Co.” The permanent directors are: Henry Arrowsmith, 
4, Romney Street, Moston, Manchester (chairman); Harry Arrowsmith, 28, 
Leighton Street, Moston, Manchester. Qualification: £100. Remuneration as 
fixed by the company. Seoretary: Henry Arrowsmith. Registered office : 
20a, Deansgate, Manchester. 


——— 
——_—___—___— 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


North Wales Power & Traction Co., Ltd.—Particulars of 
£1,000,000 (including £250,000 already registered) authorised September 26th, 
Ww2l, and covered by trust. deed dated July 29th, 1919, and November 2nd, 
Ll; present issue of £300,000 in addition to £200,000 outstanding, charged 
on benefit of prior deed of July, 1919, lands, hereditaments, and premises, 
clerred to therein and benefit of agreement with the Aluminium Corporation, 
td., for the supply of energy. Trustees: Unity Investment Trust, Ltd., and 
Lord Morris, 


Fluxio Welding Co., Ltd.—Debenture dated November 
Sth, 1921, to secure £1,000. Charged on company's undertaking and property, 
present and future. Holder: J. Cheetham, ‘* Newbold," Newton Drive, 
Blackpool. 


Conner Magneto and Ignition, Ltd.—Debenture dated 
November 14th, 19Z1, to secure £10,000, charged on company's undertaking 

vl property, present and future. Holders: General Electric Co., Ltd., Magnet 
House, Kingsway, W.C.2. 

Armature Repairing and Supply Co., Ltd.—Issue on 
November Ist of £2,000 and on November 2ist, 1921, of £200 debentures, 
parts of a series already registered. 


A.G.E. Electric Motors, Ltd.—Particulars of £18,000 de- 
cotures authorised November 14th, 1921; whole amount issued; charged on 
company's undertaking and property, present and future, including un- 
ed capital. 


Electric Motors (South Wales), Ltd.—Satisfaction in full 
October 6th, 1921, of mortgage or charge dated October 26th, 1920, securing 
000 


Wilson Hartnell & Co., Ltd.—Satisfaction to the extent 
£1,000 on November 9th, 1920, of debentures dated December 22nd, 1902, 
wing £2,500. 

East Anglian Electricity, Ltd.—Satisfaction in full on 
ember 10th, 1921, of debentures dated July 26th, 1916, securing £1,000. 
Laminated Gears, Ltd.—Issue on November 22nd, 1921, 
£600 debentures, part of a series already registered. 

Bourne End and District Electricity Corporation, Ltd.— 


ssue on November 23rd, 1921, of £200 debentures, part of a series already 
gistered, 


CITY NOTES. 


At the annual meeting held at th 

T e . : , g e: at the 
my a Company's ottices, 106, Cannon Street, 
Percha & Tele- E.C., on November 30th, Major Leonarp 
graph Works DARWIN, who presided, said that as re- 

ded trade erally the had bee 

Co.,Ltd. SMe in 2 dima oe 

a disastrous one, a disaster which, if. re- 
peated, would not only bring that firm to ruin, but would 
half ruin the whole country. Lhe causes were, no doubt, well 
known to them all, but might be stated as follows, in the 
excellent words spoken by the Chairman of Lloyd’s Bank to 
his shareholders in February last, for since that date there 
had been only a partial recovery. He said :— 

* Rarely, it ever, has such a dramatic change occurred in 
so short a time as took place in trading conditions in this 
country in 1920. At the beginning of the year practically 
every trade was enjoying extremely active and prosperous 
conditions, manufacturers being unable to cope with the insis- 
tent demand for goods. Apparently price was no object pro- 
vided goods could be obtained. This led to an orgy of specu- 
lation, when prices were forced up to an alarming figure. It 
soon became evident to all cautious observers that the position 
was becoming one of some danger. At the same time con- 
sumers, both at home and abroad, became unwilling, and in 
most cases, unable to pay the inflated prices demanded. The 
check thus given to inflation gradually became more pro- 
nounced, and in the autumn stocks began to be unloaded at 
greatly reduced figures. ‘Then occurred the coal strike, which 
inflicted a heavy blow on the declining trade, and by the end 
of the year industry as a whole was suflering from extreme 
depression, with very great unemployment as a natural con- 
comitant. It should be emphasised, however, that the root 
of the trouble is not over-production, but under-consumption. 
The necessary corollary is that production must be further 
expanded, thereby enabling prices to be further reduced, and 
so stimulating consumption.” 

The accounts presented were for 11 months’ trading to 
August 31st, 1921, instead of the usual period of one year end- 
ing on September 30th. This was to enable them more easily 
to meet the requirements of the Finance Act, 1921,. which 
provided for the termination of Excess Profits Duty and for 
certain assessments, adjustments, and repayments necessary 
for that purpose. ‘The total difference in the valuation of 
the commencing stock at prices ruling at September 30th, 
1920, and at those ruling on August 3lst, 1921, was £407,149, 
on which figure their rebate was calculated, and from that 
fact it would be seen that the loss on the 11 months’ trading 
was due, very largely, to the diminished value of the com- 
mencing stocks. Over the period of seven years ended Sep- 
tember 30th, 1920, during which Excess Profits Duty was 
enforced, they were assessed in a total sum of £435,603, of 
which only £32,587 now remained unpaid. As against this, 
and arising out of the re-valuation of their various stock, they 
were in a position to: reclaim duty in a sum approximating to 
£224,000 gross, or to £156,752 after allowing for income tax 
thereon, a figure which had been taken to the credit ot the 
profit and loss. ‘ 

The turnover at Silvertown for the 11 months from October 
Ist, 1920, to August 31st, 1921, was only 50 per cent. of that 
of the preceding year, this reduction being due to the general 
slackness of trade, which reduced both the quantity of 
deliveries and the prices obtainable. The only. shop showing 
an increased turnover was the golf ball shop, where the turn- 
over for the 11 months was 43 per cent. greater than for the 
12 preceding months. The rubber department shops, the tele- 
graph shops, the instrument shops, and the battery depart- 
ment, had turnovers which were more than half as much as 
in the preceding year, whilst in all other manufacturing shops 
the turnover was less than half. The shop which most re- 
flected the results of the year was the tire department, where 
the turnover was rather less than 25 per cent. of that of the 
preceding year. This great decrease in the sale of tires was 
very largely traceable to conditions common to all British 
tire manufacturers. Work generally was seriously interfered 
with by strikes which occurred in other trades. The difficul- 
ties of obtaining fuel necessitated the entire closing ot the 
factory for 34 weeks, the working of half-time practically 
throughout the whole period of the coal strike, and short time 
working even after the end of the strike. Moreover, they 
were only able to keep the factory running under these con- 
ditions by going to the expense of fitting up half their boilers 
to burn oil fuel. 

The market value of their raw and partly-manufactured 
material, which was in stock at the end of September, 1920, 
fell rapidly during the following five months to about two- 
thirds of its September value, with the result that sales of 
finished goods could only be effected by writing down very 
materially the cost.of the bought-in materials. They had 
been free from any disputes with their own workpeople, and 
had been able to arrange for reduction in the bonuses given 
during the war period. The French trade prospects had been 
improving steadily, and they had already had to increase their 
output at Persan. To sum up the cause of their losses, they 
were ultimately traceable to unsettled markets, foreign dump- 
ing, reduction of working hours, high rate of pay, low 
standards of work, increased overhead charges, external 
strikes, and heavy taxation, with a consequent decrease in 
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production. On one supposition, and one supposition only, 
he emphatically repeated his impression at the previous meet- 
ing of the most complete confidence in the ultimate future of 
the company. ‘This supposition was that the whole of their 
team would not only work hard, but would pull well together. 
‘lhe team included all in any way concerned with the com- 
pany: ottice boys, labourers, mechanics, foremen, staff, direc- 
tors, and also the shareholders. Before the country could 
regain a healthy economic position the whole country must 
face in that spirit the bara times through which we were 
going to pass. se ‘ 
Mr. C. H. Gray seconded. the. motion, which »was: carried 
unanimously. ‘ 


The Eastern Ex- 
tension, Austra: 
lasia & China 


Sir John Denison-Pender, G.B.E, (Chair- 
man), presided at the annual general meet- 
ing, heid in London on November 30th. He 
. ~ sald that the enforced postponement ot the 

Telegraph Co., neeting had notvprevented the distribu- 

Lid. tion of the final dividend of 10° per: cent., 
free of tax, as the directors considered it justifiable-from ‘the 
estimates placed before them. ‘lhe revenue, comipared ‘with 
1913, had-risen by over 300 per cent., and, in view of the ‘pre- 
vailing commercial depression, the financial result was not 
unsatisfactory. lt had not been found necessary to provide 
any further sum for depreciation of reserve fund investments, 
owing to previous provision, which covered this depreciation. 
The principal items of increased expenditure were due to 
revised statt salaries and special allowances, and the heavy 
cost of cable maintenance. Referring to the balance sheet, 
the Chairman said that the new capital, which was practically 
all taken up by shareholders, had been added to the Capital 
Account, and the account had been debited with £559,824 as 
part payment for the new Madras-Singapore cable, and for the 
acquisition of land and statf buildings at many of the com- 
pany’s stations. At the last meeting reference had been made 
to delays in transmitting the Far Eastern and other traffic, 
and the hope was expressed that cable repairs and renewals 
would in a short time bring the system up to the pre-war 
efficiency in working. Owing to numerous adverse circum- 
stances this had proved difticult of accomplishment, but pro- 
gress was being made, and it was hoped that shortly the 
public would have a faster service, even in times of serious 
interruptions, in the main line sections. The motion for the 
adoption of the report and accounts was seconded by Sir A. J. 
Leppoc Cappel, K.C.1I.E., and carried. 

Col. Burt asked whether recent developments in wireless 
telegraphy, such as the construction of a station for direct 
communication between this country and Australia, and the 
development of thermionic valves for telephony, would 
adversely affect cable companies. In reply the Chairman said 
that, although he would make no prophecy regarding wireless 
communication, he would point out that Germany, who was 
supposed to be *‘ well up” in wireless, contemplated entering 
into an agreement with the big Atlantic companies for direct 
communication with the United States. Italy also was making 
endeavours to arrange direct cable communication with South 
America, and he thought that this pointed to the fact that 
the days of cables were not yet over. If wireless communica- 
tion was more efficient it would cut them out, but there 
remained a lot of work to be done first. 


At the annual meeting, held on Novem- 
Telephone Manu: ber 29th, the managing director said that 
facturing Co. the company was now a complete organi- 

(1920), Ltd. sation, owning 13 subsidiary installation 

companies in this country, and controlling 
three abroad. The business of each installation company was 
to secure orders to install and maintain private installations in 
its allotted area. The system had become so popular that 
there were nearly 7,000 subscribers, paying at'the present time 
an annual rental of ‘£95,335, and their contracts provided for 
a total rental of no less than £948,868. Trade depression could 
have no effect upon the stability of those 7,000 agreements. 
All were binding, and could not be cancelled. 

The installations themselves remained the property of the 
installation company, so that, in addition to the rental, they 
had the value of the installations themselves. A firm or com- 
pany did not, as a rule, become a subscriber until it had 
enough offices or large enough works to justify an intercom- 
munication telephone system, so that the £948,868 becoming 
due from so many thousands of substantial houses was as good 
a debt as it was possible to imagine. It had always been the 
practice to depreciate the value of all installations at the rate 
of 10 per cent. of the original cost per annum, and they had 
many installations still bearing revenue which stood at noth- 
ing. But as the installation companies did not sell the instal- 
lations considerable capital was locked up. For that reason 
they proposed immediately to issue loan capital against those 
secured rentals. An issue was being made on their behalf of 
an issue of £300,000 guaranteed 8 per cent. cumulative income 
bonds, repayable over the next 14 years. 

The accounts, covering a period of 19 months, showed a net 
profit, including dividends from installation companies, of 
£98,003. Of this £44,507, earned prior to the date of incor- 
poration of the company, was being capitalised, and formed 
a very useful initial contribution to the reserves of the com- 
nany. They proposed to apply £12,454 to writing down pre- 
liminary expenses, and from the £53,496 remaining available. 
to pay a dividend of 2s. per share, less tax, leaving £24,796 to 


be carried forward, subect to taxation. These results were only 
from eight installations companies, as five established recently 
had not completed their first financial year. 

The accounts of the Elektrowerke 4.G. 
of Berlin, have been issued for the year 
ended March 3ist, 1921. The company 
owns lignite mines and power stations jn 
the Bitterfeld district for meeting the requirements chiefly “oj 
nitrogen works, and the whole of its share capital of 250,000 00g 
marks is held by the Commonwealth (Reich). The gross 
profits amount’ to 6,090,000 marks, of which 2,770,000 marks 
has been applied to depreciation and 1,850,000 marks placed 
to the renewal fund. The net profits are 850,000 marks. 

The Berlin Elektrizitats Werke, A.G., now practically ay 
investment company, reports net profits of 13,809,000 marks 
for 1920-21, as contrasted with 5,781,000 marks in the previous 
year, and the dividend rises from 10 per cent. in 1919-20 ty 
18 per cent. last-year. In conjunction with the A.E.G., the 
directors state that the company has acquired most of the 
shares in the Mix & Genest Telephone Co., whose business 
would eomplement that of the A.K.G. It is now proposed to 
increase the share capital by 39,400,000 marks to 118,500.00 
marks, and to alter the name of the company to that of a 
bank for electrical securities. 

The report of Max Schorch & Co. Electrotechnical Works, of 
Rheydt, states that the orders received in 1920-21 did not 
suffice for the full utilisation of the works, and a strike of 
nearly three months exercised an unfavourable influence on 
the results. Including the balance forward, the net profits 
amount to 1,596,000 marks, comparing with 1,577,000 marks 
in 1919-20. It is proposed to pay a dividend at the rate of 
10 per cent., as in the preceding year, and to increase the 
share capital by 4,500,000 to 19,000,000 marks. The directors 
state that an improvement in business has taken place 
recently. 


German 
Companies. 


The Telephonfabrik A.G., late J. Berliner, of Hanover, re- | 


ports gross profits of 4,431,000 marks for 1920-21, as compared 
with 1,497,000 marks in the previous year. After setting aside 
275,000 marks for depreciation, as against 139,000 marks, the 
net profits and balance forward are returned at 4,331,000 
marks, as contrasted with 1,535,000 marks in 1919-20. The 
rate of dividend has been increased from 15 per cent. to 20 per 
cent., and it has been decided to raise the share capital from 
2,000,000 to 40,000,000 marks. It is stated that all depart- 
ments are well stocked with orders. 


The report of the directors of the All- 
Allgemeine gemeine Elektrizitats Gesellschaft for the 
Elektrizitats year 1920-21, states that the situation of 
Gesellschaft. trade became less favourable in the final 
quarter. Since then, however, the demand 
had again revived, more so than in other countries, as the 
industries, which were very actively occupied, were extending 
and complementing their power installations, the electrifica- 
tion of agriculture was progressing, and work was proceeding 
for the extension and amalgamation of the largest electricity 
works. The community of interests with the Felten and 
Guilleaume Co. had stood the test, and the manufacturing 
agreement with the Osram Co. had also hitherto corresponded 
to expectations. As to the new relations established during 
the year, the report mentions those entered into with the 
Linke-Hofmann Locomotive Works, the Rhenish Metalware 
and Machinery Works, and the porcelain works of Ph. Rosen- 
thal & Co., of Selb. The share capital of the A.E.G. was 
increased by 300,000,000 to 850,000,000 marks, of which 
350,000,000 represents ordinary shares, and the premium of 
94,100,000 marks realised on the capital issue in May in- 
creased the reserve fund to 168.67 miliions of marks. 

The report proceeds to state thut most of the workshops 
were well occupied during the vear. Generators’ for 
an output of up to 20,000 kW were constructed for various 
hydro-electric works. The removal of the transformer factor) 
to the large shops at Oberschonweide was completed so 
that the company was now able to cope with the large de- 
mand: and transformers of up to 80,000 kW had been delivered 
in large numbers. The degree of activity at the Oberspree 
cable works was smaller than usual in the spring; the depart- 
ment for light and power cables had been well occupied and 
the telephone cable branch had been abundantly supplied with 
orders. It had been possible for the locomotive works 
materially to increase its turnover, and adequate orders 
were still on hand for home and foreign account. A further 
satisfactory development had taken place at the electric stee 
works and rolling mills at Henningsdorf, and in order to 
place the works on a wider basis it had been transferred to 
4 separate company, with the co-operation of the Linke 
Hofmann Co., and the Lauchhammer Iron & Steel Co. _ 

The technical departments for the execution of individu« 
installations were abundantly occupied for the heavy iro 
and steel industry; and foreign iron and_steel producers 
placed orders for complete electrical installations for iron 
and steel works. A not inconsiderable number of orders 
was received for large generators for. hydro-electri 
works. . The company possessed valuable patents | 
earth connectign coils, according to Prof. Petersen, whic 
had already come into extensive use; and the Pfankuch cable 
protection system was enjoying increased popularity, so th t 
the favourable experience with both systems had resu!te! 
in large repeat orders. The textile industry was Pp 
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ceeding to take advantage of the electric drive. Concerning 
the electricity supply industry, the report states that the 
orders received tor large sets plainly showed the revival 
in the supply business. In the establishment of power stations 
the promoters availed themselves of the experience of the 
\..G., so that there was a growing desire to have the entire 
installations carried out by the company. As an instance, 
mention is made of the Provincisle Zeeuwsche Electri- 
citeits Maatschappij, of Middleburg, Holland. A large num- 
ber of orders for generators for hydroelectric works were 
booked, a further demand was experienced for rectifier instal- 
iations, While many orders for transformers of large output 
were also received. The business in electric tramway plant 
had been very quiet, large orders having almost exclusively 
er tnated from other countries. A benzol motor lorry was 
brought out in conjunction with the National Automobile Co. 
The electrification of ordinary railways was making but slow 
progress. A summary of the financial results for the past 
two years, and for 1916-17, is given below :— 
1916-17 1919-20 1920-21 
Marks. Marks. Marks. 


Shure capital 184,000,000 310,000,000 850,000,000 
Gross profits 46,793,000 380,295,000 247,913,000 
Depreciation se hes 1,100,000 3,418,000 2,023,000 
Net profits and balance 

rward rie ... 80,370,000 45,707,000 82,388,000 
Dividend... ‘ai aie 28,000,000 = 28,000,000 50,000,000 

“ per cent. “ee 124 14 6 
Carried forward ae 1,180,000 807,000 1,505,000 


[he accounts further show that a total of 5,500,000 marks 
wis allotted to the payment of bonuses, pension fund, and 
war benevolent fund in 1916-17, 16,000,000 marks in 1919-20, 
and 17,000,000 marks in 1920-21. The balance sheet records 
open reserves amounting to 288.67 millions of marks, the cur- 
rent accounts’ account appears under the assets at 1,010,000,000 
marks as compared with 438,010,000 marks in 1919-20, and of 
the former the company’s own bank credit is given at 
657,940,000 marks, as against 26,400,000 marks a year ago, the 
bank credit exceeding all the company’s floating liabilities. 


The annual general meeting was held in 


The Western London on November 30th. Sir John 
Telegraph Co., Denison-Pender, G.B.E., who presided, re- 
Ltd. ferred to the death of Lord Balfour of 


Burleigh, who had been a director for 16 
years. Turning to the accounts, he said that, although the 
balance of profit was not so large as in the previous year, it 
was satisfactory, having regard to adverse exchange con- 
ditions and slackness of trade. These last two circumstances 
were responsible for a decrease in revenue, partly offset by 
increases in other items, of £610,000. There was a reduction 
of £381,000 in the item of taxes and the E.P.D., having ter- 
minated so far as the company was concerned in July last, 
would not appear in the next accounts. The cable laid, in 
conjunction with the Western Union Cable Co., from Brazil to 
Barbadoes, was still lying idle in consequence of the refusal 
of the United States’ Government to permit the landing of 
the cable in Florida. The company hoped that a decision 
would be arrived at shortly, as, in the meantime a valuable 
direct communication between South America and the United 
States was being held up, while the traffic was mainly passing 
over the lines of the company's competitors. The renewal of 
the older section between Lisbon and Madeira had been com- 
pleted, and arrangements were in progress to carry out a 
similar renewal of the original Madeira-St. Vincent cable 
early next year. Upon the completion of this the cable 
steamer would commence laying a new cable between Per- 
nambuco and Maranham, other cables connecting Pernambuco 
with Maceio, Victoria, and Rio de Janeiro, and a third cable 


between Rio de Janeiro and Santos, thus materially strength-~ 


ening the coast connections. This work would entail an 
expenditure of £700,000, bringing the total cost of renewals 
and fresh lines since 1918 to £3,000,000. The fund for cover- 
ing depreciations in the Reserve Fund Securities required no 
further assistance during the year, and the value of the 
securities could still be taken as £2,500,000. They could not 
hope for improvement in message revenue until the exchanges 
ecame settled, bringing a revival of international commerce 
and trade. The Earl of Midleton, K.P., seconded the motion 
for the adoption of the report and accounts, which was 
irried. The retiring directors were re-elected. 


When the company met in October it 

\luminium Cor- had not been possible to prepare the 
poration, Ltd. accounts and the meeting was ‘adjourned 
. until such time as they should be ready. 
‘Mr. K. M. Clark, however, addressed the meeting, and 
suid that they shad succeeded in obtaining _ sufficient 
orders to keep the rollimg mull working full time. 
(he work upon the Cowlyd Dam had been continued, and 
they were now engaged in the removal of the plant and the 
npletion of the pitching. They still required to construct 
the Leet connecting the Cowlyd Lake with the Llugwy Lake. 
ind once this was done they would have a greatly improved 
iter supply. Their relations with the North Wales Power 
‘id Traction Co. had been intensified during the past year, and 
they had assisted that company in its arrangements for the 
ulding of a considerable portion of its transmission svstem. 
* when this was brought into operation a large portion of 








this company’s .energy would be sold to the North Wales 
Power & Traction Co. They believed they had made an 
arrangement with that company that would, to a consider- 
able extent, place this corporation in a position of indepen- 
dence as regards the aluminium market, and ensure a more 
profitable use of the energy. ‘The Electricity Commissioners 
held a very lengthy public inquiry at Llandudno in February, 
and issued a judgment announcing their intention to create 
the North Wales Power & Traction Co., the authorised dis- 
tributors for electric energy in the North Wales and Chester 
electricity district. The application by the North Wales 
Power Co. was made in conjunction with this company, and 
the conjoint working of the two companies would have very 
satisfactory results. 

Prospectus.—The Telephone Manufacturing Co. (1920), Ltd. 
—This company, whose business is referred to in the report 
elsewhere of the meeting held last week, has been inviting 
applications (until December Sth) for an issue of £300,000 
guaranteed 8 per cent. cum. income bonds at £96 per cent. 
(he issue is for the purpose of repaying advances from the 
bank and for the future development of the business. 

The prospectus states that: *‘ Amongst the many valuable 
patents and rights owned by the company may be men- 
tioned ... the Telegraphone ... an entirely new device 
for the automatic recording and giving of telephone mes- 
sages.”’ If this is really ‘‘ an entirely new device ’’ the choice 
of name is unfortunate, for the reason that Mr. Valdenaar 
Poulsen, the well-known Danish engineer, exhibited at Paris 
in 1900 an appliance, for exactly the same purposes, which 
he called the ** Telegraphone.’’ We described this apparatus 
fully in our issues of April 27th (p. 687) and October 12tlr 
(p. 573) of the year mentioned. It was stated in the latter 
reference: ‘‘ The Telegraphone is already in practical opera- 
tion in several telephone stations in Denmark.’’ This was 
over twenty years ago. 

Steck Exchange Notices.—Dealings in the following 
securities have been specially allowed by the Stock Exchange 
Committee under Rule 148a :— 

Midland Counties Electric Supply Co., £400,000 74 per cent. 
mortgage debenture stock, issued at 96 per cent., partly and 
fully paid, after issue of allotment letters. 

Anglo-Portuguese Telephone Co.—250,000 shares of £1 
each, fully paid (Nos. 150,001 to 400,000). 

Johnson & Phillips.—£350,000 8 per cent. first mortgage 
debenture stock. 

Metropolitan District & London Electric Railways.—£142,400 
Joint Power House 4 per cent. rent charge stock. 

Newcastle-upon-Tyne Electric Supply Co.—The Finan- 
cial Press states that a meeting of bellies of second martgage 
debenture stock is to be held on December 9th, to consider 
resolutions increasing the rate of interest from 5 to 6 per cent., 
and authorising an additional £1,500,000 of stock, making the 
total authorised amount £2,000,000. The directors propose 
to issue to the public shortly £750,000 additional stock in order 
to meet the requirements incurred in connection with ex- 
tensions of the stations and the development of the business 
generally. 

Claud Hamilton, Ltd.—According to the Financial Times 
the accounts show, after writing off depreciation, paying 
preference dividend, and transferring £6,210 to general re- 
serve, a balance of £17,245 to be carried forward, subject to 
E.P.D. and Corporation tax. No dividend is recommended 
on the ordiniry shares, but it is proposed to capitalise £3,000 
of general reserve fund and distribute this amount among 
the ordinary shareholders as fully-paid bonus shares in pro- 
portion of one for every ten shares held. 

New York Edison Co.—lIt is stated that the issue of 
$30,000,000 New York Edison Co. first Lien and Refunding 
Mortgage 20-year 64 per cent. bonds, offered to the public in 
New York at 104}, and interest, was immediately oversub- 
scribed. 

Chilian Electrical Fusion.—The Financial Times reports 
that the Chilian Electric Tramway Co. and the National Elec- 
tric Power Co. have concluded negotiations for amalgamation. 
The capital of the new company will be £12,000,000, of which 
the major portion will be found in London. 

Marconi International Marine Communication Co., Ltd. 
—Interim dividend of 5 per cent., less income tax. 

Western Telegraph Co., Ltd.—First quarterly dividend 
5s. per share free of tax, being at the rate of 10 per cent. per 
annum. 

New Issues.—According to the Financial Press an issue 
will be made by the Llanelly and District Electric Lighting 
and Traction Co. of £125.000 74 per cent. debenture stock at 
94.: and one by the Reading Electric Supply Co., of £100,000 
in 7} per cent. debentures at 95. 

Power Gas Corporation, Ltd.—After putting £4.000 to 
reserve, a dividend of 6 per cent. per annum less tax, is to be 
paid, carrying forward £11,594. 

Brazilian Traction, Light & Power Co.—A quarterly divi- 
dend of 14 per cent. on the cumulative preference shares is 
annaunced. 


Pinchin Johnson & Co,, Ltd,—Interim dividend of 5 per 
cent., less tax. 
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Manx Electric Railway Co.—Net receipts £18,982, plus 
£1,390 brought forward. The preference uividend is to be 
paid in respect of the year ended September, 1916, and £916 
is to be carried forward. 


United Wire Works, Ltd.—Dividend of 5 per cent. on the 
ordinary shares, free of tax, £1,500 to generai reserve, £4,281 
carried forward. 


Coventry Chain Co., Ltd.—A final dividend of 7 per cent., 
less tax (making 10 per cént. for the year) on the ordinary 
shares, is announced. 


Waygood-Otis Co., Ltd.—Interim dividend at the rate of 
5 per cent. per annum on the ordinary shares. 








STOCKS AND SHARES. 


TUESDAY EVENING. 
Stock ExcHANGe markets are certainly moving towards 
brighter conditions. There is more business doing than of 
late, and the approach of the Christmas holidays fails to exer- 
cise any check upon the activities of the bargain-hunter and 
of people who want to take advantage of the low levels of 
prices existing in most industrial companies’ shares, for in- 
stance, where the prospect of the undertakings are reasonably 
well-assured for the future. Report after report shows losses 
as compared with a year ago. On every fall in shares, how- 
ever, it is noticeable that buyers come forward to pick up 
anything that is going cheaply. The contention is that the 
current year for industrial concerns is likely to prove the 
worst, so far as the writing-down process is concerned, and 
the gradual improvements in various trade directions are held 
as evidence that the bottom of the slump has been reached, 
and that industry is now set towards a more cheerful prospect. 

Yhe settlement arrived at in the early hours of Tuesday 
morning, between the Government and Sinn Fein, has 
relieved the Stock Exchange from the incubus. which 
has pressed upon the markets for months. Removal of 
this blanket of fear made its effect felt immediately. Prices 
responded in all directions. . Buying orders came in from 
quarters which hitherto had been retaining money on deposit 
at the banks, apprehensive of a fresh outbreak of civil strife 
in Ireland. A note of hesitation was heard as to Ulster’s 
possible part in the proceedings, and the best prices were 
hardly maintained. 

Electrical stocks and shares hardened with others, but, as 
a good many of the principal issues have been rising during 
the past two or three weeks, the effect in the markets with 
which we deal was less noticeable than in some other parts of 
the Stock Exchange. The cable group, indeed, is dullish, owing 
to the diminished profits shown by the Eastern group and 
referred to in last week’s number of the E.ectricaL Review. 
Eastern ordinary is easier at 1604, while the share members of 
the group remain heavy at 16%. . Anglo-American Telegraph 
deferred, however, has'risen to 173. Marconis enjoyed a sharp 
recovery, the price of the parent shares rising 3/16 to 1 11/16. 
The advance came on the top of the interim distribution of 
5 per cent. on Marconi Marines which caused the price of the 
latter to jump sharply to 2ls. 6d. Radio Corporation shares 
are being tipped as a speculative lock-up to those who have 
money to spare for such a purpose. The ordinary are 10s. 3d. 
and the preference 9s. 9d. “Extremely vague rumours are in 
the air with reference to certain developments said to be afoot 
between éome ‘of’ the Marconi companies. These have assisted 
the better tone; otherwise they are too vague to deserve even 
a passing reference. 

Home electricity issues are holding their ground. West- 
minsters at 5; are } better. City of London preference 
strengthened to- 18s. The feature, however, is the strength 
of the new County of London debenture stock. The price has 
risen to 9} premium. Ample though the security is, the price, 
which is equivalent to 1034 for the fully-paid stock. looks too 
high as against the quotations of some of the other stocks of 
its kind. The British Thomson-Houston 7 per cent. debenture 
stock, offered at 92, started off at 3 discount when the market 
began, but the price has since hardened to 3 premium. The 
Midland Electric 74 per cent. debenture stock, issued the other 
day at 96, is now negotiable, the price being 4 to 1 premium. 

Home Railway stocks have had one of their spasmodic 
spurts, gains of several points being registered by most of the 
leading stocks of the steam companies. The Undergrounds 
keep pace in the movement. Metropolitans have risen 1} to 
253. Districts are 2 higher at 18. The Underground stocks 
and shares are still somewhat dull, the £10 shares giving way 
to 5%, but the income bonds rallied a couple of points to 67}. 
Mexican Light & Power first mortgage bonds have risen to 
614, and the Common shares to 13, showing improvements of 
4 and 8 points respectively. The outlook in Mexico is regarded 
as clearer, and the speculator is searching for such bonds as 
are likely to show substantial gains in capital value when a 
final agreement is reached between Mexico and the United 
States. Some like the Mexico Tramways 5 per cent. bonds, 
in which a further rise of 2 points has occurred this week, 
while the more gambling element leans to the company’s 6 per 








cent. bonds standing at 27}, with seven years of unpaid 
coupons, which will require to be dealt with mm course of time. 
‘the Firsts are, of course, receiving part of their interest 
arrears, and seem to offer a reasonable chance to the specu- 
lative investor, the others falling at present, at any rate, some- 
what into the category of simple speculation. 

Up to Tuesday evening the allotments of the £300,000 Tele- 
phone Manufacturing 8 per cent. cumulative income bonds 
offered at 96 -had not been received, so far as we are aware 
‘The Llanelly and District Electric Lighting & ‘I'raction Cy. 
is about to issue £125,000 74 per cent. debenture stock at \4, 
and the Reading klectric Supply Co. is asking 95 for £100,014) 
in 7} per cent. debentures. if the financial atmosphere js 
cleared by a real settlement of the Irish problem, it is bound 
to be the case that a good many new issues will be mace, 
possibly before the New Year, because investment stocks h: ve 
ulready gone up on the strength of the hope that,.with Lrish 
peace, money from the distressful isle will come to this coun- 
try to swell the funds already available for investment. 

Amongst manufacturing shares, Cromptons at 13s. 9d. are 
9d. lower. English Electrics at 10s. have regained their loss 
of last week, but the preference at 12s. 6d. ‘are 1/16 dow; 
Henley’s gave way to 29s. 3d., and Metropolitan-Vickers pre- 
ference to 13. There is not much doing in this department. 

Babcock & Wilcox at 2 5/16 are a little lower, as compared 
with last week. Vickers remain weak, and the iron and steve! 
market, although affected by the firmness which characterised 
most of the markets to-day (Tuesday), has not yet recovered 
from the heaviness that the Washington disarmament pro- 
posals brought about. Rubber, the produce, has been up to 
within 4d. of 1s. per lb., but fell back again to 114d., and 
share prices have been moving in correspondence. ‘The 
Castner-Kellner Co. has a dividend of 13 per cent. for the 
year, as against 22 per cent. a year ago. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home Execrriciry ComMPaANiEs. 
Dividena. Price 
———. Dec.6, Riseor Yield 
1919. 1920, 192l. fall. 


p.c. 
Brompton Ordi ee ee 12 12 _ £918 0 
Charing Cross Ordinary a oe 7 8 4 8 17 10 
do. do, do. 44 Pref. .. 44 44 8 _ 744 
Chelsea .. ee ee ee 7 6 - 948 
Cit: an or _ ne es s 14 26/9 _ 10 9 6 
6 per cent. Pref. . 6 6 18/- +6d. 618 4 
County of _- 8 8 8}3 _ 9 1 6 
do. do. 5 per ¢ cent. ‘Pret. 6 6 7 — 71 0 
Kensington Ordinary . ° ee 7 9 4 — 948 
London Electric. . 2% 8 & 1 -- 710 0 
do. do. 6 per cent. Pref... 6 6 8 _ 10 0 0 
a “amen °: . ° 6 7 83 _ 968 
44 per cent. Pref... 4 4% 245 _ 713 2 
St. , and ee ee 12 12 _ 8170 
South London . ee oe 6 7 _ 10138 3 
South Metropolitan Pref. ee ee 7 7 4 _ 812 4 
Westminster Ordinary. . os ec 10 r§ -- 810 2 
TELEGRAPHS AND TELEPHONES, 
nglo-Am, Tel. Pref. .. ee oe 6 6 — 71657 
—— i a se se... 2. i +7? 890 
Chile Telephone co oe ee 6 6 5s — 517 8 
Cuba Sub. Ord. ee ee ee 7 7 7 _ 10 0 0 
Eastern Extension oe ee ee 10 10 1 — 62323 
Eastern Tel. Ord. ee ee 10 10 161 -l 681 
Globe Tel. and T. Ord. ee oe 10 10 1 -- 622 
io. do. Pref. ee ee 6 6 -- 699 
Great Nerthern Tel. .. ee eo 24 25 _— 912 0 
ae ; oe oe co BD 10 80 _—— 868 
Marco « & 8 lik + % 81710 
Oriental Telephone es eo 8 12 2 os *m 00 
United R. Plate Tel. ee ee 8 8 Bik _ 7.0 8 
West India and Panama .. ~ ae |- _ Nil 
Western Telegraph .. ee os 10 10 162 _ 6 » 2 
Home Ral1s. 
Central a Ord. Assented .. 4 a ~~ 818 
Metro) ° ee oe 14 us oot +i 517 8 
— 0. District tea es = = “ s | — 
erground Electric Ord oe i - i 
7 do. do. = aad e Nil. Nil 6/- Nil 
do. do. ime. ee 4 2 674 +2 4a 9 0 
Foreicn Trams, &c, - 
nglo- a First Pref. ee 1 — 10 9 
-—< a ” gna Pref. A of i, me 48 
= 4 5 per cent. Deb. 5 68xd _— 718 8 
Brazil Tractions Nil Nil 80 +1 Nil 
British Columbia Elec. Rly. Ptee.. 5 5 BR oa 812 4 
do. do. Preferred .. 5 98/- 51 oo 9 5 0 
do, do. Deferred .. B 124/- 564 —- *10 lv 6 
do. do. Deb. it +t 60 - 718 
Mexico Trams. 5 per cent. Bonds . Ni WN ot +2 ~ 
do, do. bE per cent. Bonds .. = oa _ <3 = 
xi ht Common ée oe i 
ene ‘I sn Nl 8 } Nil 
do, Ist Bonds *. as! ' ie § 614 +4 828 


MAnvPFACTURING COMPANIES. 


Babcock & Wilcox .. ee oe 16 — py 618 9 
British Aluminium Ord, ee eo += 10 14 = - 0 
British Insulated Ord, ee ee 15 15 1 _ 10 0 ( 
Callenders ee ee eo BS 15 1 — 1018 2 
- 64 Pref. .. a ae 64 189 - 618 8 
Crompton Ord. .. oe eo oe 4 10 i” —2d. Wi 9 

Swan . ee eo ~ _— _ 
do. do. Spercent.Deb, .. 5 64 716 : 
Electric Construction.. .. « 10 10 176 ll 8 ; 
English Electric ee 8 8 10/- +18 16 0 : 
x —- Pref ee os iv — 75 ° 

Gen. Elec. ee ee ee - - 3 
°. Ord. . ee oo & LS 17/- — 1116 4 
RR el Ck ee” of 6 6 29, —9d. 10 5 : 

. Pref. .. 4 44 - 6 8 
India-Rubber ) | en 
Met.-Vickers Pref ee es és 8 8 1 * 9 2 : 
Siemens Ord. .. ee » e -2- 2 TY a 9 5 > 
Telegraph Con. .. 20. © a1 _- 61 ' 


* Dividends paid tree of Income Tax. 
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LEAVES FROM AN INSPECTOR’S NOTE BOOK. 















By “ANODE.” 












| RAVELLING round from works to works, as an inspector 
does, he becomes acquainted with all sorts and con- 
ditions of engineers, and the best criterion of the worth 
of the engineer is, naturally, the condition in which he 
eeps his plant. 

In cases where the electrical equipment consists of a 
jew motors they are generally cared for by either the 
echanical engineer or a handy man, and | have found 

1 these cases that the mechanical man has a profound 
uspicion of any device with an ‘“‘electric wire’”’ 
ttached to it; in the event of any untoward incident 

curring in connection with the electrical gear he 

romptly shuts it down, and obtains the advice or aid 
i someone qualified to give it. 

The handy man, as a rule, keeps his machines clean, 

iat is, if he can get at them without having to climb 
idders and turn himself into a contortionist, and I had 
. few words to say on this point a few weeks ago, when 
peaking about the fixing of motors in inaccessible 
positions. 

Then, in other cases, you have somebody who is great 
nm taking everything adrift in order to see how it works. 
his is all right until one day he rewires up and gets a 
wrong connection on his starter, and the motor starts 
off on a weak field and races ‘‘ some.”’ 

When you are called in he explains the whole affair to 
you with great wealth of detail, and enters into a 
learned discussion as to how the motor makers are 
weighed in the balance and found wanting, and how their 
only hope of salvation lies in engaging him as their 
chief designer and technical adviser. 

In cases like this I listen with great reverence and 
attention to the words of the oracle, and then send him 
away for something, and while he is gone I change over 
the leads. On his return I ask him to start up the 
motor in exactly the same way as when the fault was 
noticed by him. 

To his great astonishment the motor functions 
properly, and he is left stranded, and I am then in a 
position to admonish him as to the evil of making rash 
statements, and calling upon me and disturbing the 
even tenor of my way. 

In one case I was very nearly Jet down, and this 
through my own carelessness. I had arranged to spend 
the week-end with some friends, and late on the Friday 
afternoon I was making my final inspection at a pork 
butcher’s, where everything was generally O.K. On 
this occasion it was not so, and on testing through the 
whole machine and starter I got a very low reading, 
something like 10,000 ohms, whereas the usual reading 
was in the neighbourhood of 15 megohms. 

This was distinctly annoying, inasmuch as it meant 
a possibility of losing my train, and in order to save 
time, I disconnected the leads from the starter to locate 
the fault. 

The fault lay on a terminal insulator, and was easily 
rectified, and as soon as this was done I,reconnected the 
leads to the starter and made tracks for the station. On 
the Monday I had a wire from Head Office asking me to 
proceed immediately to the pork butcher’s, as his 
imachine had broken down. This was not pleasant, as 
my report had gone in to Head Office saying that the 
inotor was in good condition generally, and no defects 
vere noted. 

Arriving at the scene of the disaster I saw what I had 
‘lone, viz., connected the starter up wrongly, and before 
the butcher arrived I changed over the leads, 

When he appeared he raved at me and my company 
for a good long period, and I could not get a word in. 
At last I asked him, to show me what was the matter, 
which he promptly proceeded to do, but the motor 
started up perfectly, and he was completely bowled out. 
This little incident taught me a lesson, and I never 








made an inspection afterwards without running the 
machine. 

Coming back to the topic I started on, in the case of 
works with a large number of machines there is generally 
an electrical engineer, whose duties are naturally con- 
fined to electrical matters. 

In these cases you nearly always find the equipment 
in a high state of perfection, and defects are rectified 
directly they are noticed. In one works with over 300 
motors in continual use, it was a very unusual occur- 
rence to find any defects, but the electrical engineer was 
an exceedingly capable man, with a first-class staff of 
fitters under him. 

On one occasion a field coil burnt out in one of the 
turbo-generator sets, and it was impossible to replace it 
till the week-end. He kept the set running on about 
half-load, and at mid-day on the Saturday he closed 
it down. By 4 p.m. the same day he had the top half 
of the generator lifted, the armature out, and the burnt- 
out coil removed. Those of my readers who are 
acquainted with d.c. turbo sets will appreciate what this 
means, especially when the voltage was 220 and the com- 
mutator was of the radial type. 

This is easily the smartest piece of work I have wit- 
nessed, and I say without fear of contradiction that the 
maker’s staff in their own works could not have beaten 
it. 

This shows the value of experience, and it is to be 
regretted that these positions are not more often filled 
by practical men. 

In the case of another works the engineer was a man 
of a totally different stamp, and his machines were in 
poor condition—not that he was in any way inferior to 
the gentleman just mentioned, as a matter of fact he 
could have beaten him hands down on theory, but he 
had not the knack of controlling his staff, with the result 
that he muddled along; as long as things went on com- 
fortably he did not worry, and when the inevitable 
breakdown occurred, instead of having one fault to 
rectify, it generally meant that he had to move the 
machine for a complete overhaul, and more often than 
not he was at his wits’ end to find a spare. 

Had he gone about his work systematically he would 
have considerably lessened his responsiblity and kept his 
plant in a state of greater efficiency. On one occasion 
he had a breakdown in an old bipolar generator with a 
smooth-core armature. This machine was really due 
for the scrap heap, but owing to his lack of foresight 
he could not dispense with it, as at that time he could 
not get anything like a reasonable delivery of a modern 
direct-coupled set. 

The armature was therefore sent away for re-winding, 
and it being found that the commutator was worn down 
to safe limits, it was necessary for a new one to be made. 
When the armature was delivered to him it was imme- 
diately put to work, and not even the elementary pre- 
caution of adjusting the brushes to the new commutator 
was taken, the result being that the surface of the com- 
mutator was damaged, the copper dust from it lodging 
at the back of the risers, and after 12 hours the set gave 
out through earths and shorts at the back of the com- 
mutator due to the dust. The result was that the arma- 
ture had to be returned to the repairer and the commu- 
tator taken off and the faults cleared. While this was 
being done, the other set broke down, and the works 
were completely stopped for four days. 

Had this engineer thought the matter over beforehand 
this would never have happened, and his firm would have 
been saved a very considerable amount; it would also 
have obviated a long and acrimonious dispute between 
his firm and the repairers, whom he had the gross im- 
pertinence to blame for the trouble. 

A funny incident occurred once. I had to make a 
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first inspection of a small 3-phase, squirrel-cage induc- 
tion motor, and as it was not installed I had no oppor- 
tunity of seeing it running. I took all necessary dimen- 
sions, put the megger on it, found all in order, and 
passed it for insurance. The next day I had a visit 
from the alleged electrician, who said that he had 
ordered the machine for clockwise rotation, whereas it 
would only run anti-clockwise. On getting particulars 
of this distressing state of affairs, ] found that he did 
not know that changing over any two of the stator leads 
would reverse the direction of rotation. Hence the 
pyramids. 








AN ELECTRICAL REVIEW OF E.-H.-P. 
TRANSMISSION. 


By R. BORLASE MATTHEWS, Wh.Ex., A.M.Inst.C.E., 

M.I.E.E., F.R.Ae.S 
Just over ten years ago, the writer summarised his experi- 
ence, jointly with Mr. C. T. Wilkinson, of the above-men- 
tioned subject, in a paper read before the Institution of Elec- 
trical Engineers (Proc., I.E.E., Vol. 46, Part 207, 1911). At 
that time, the amount of h.p. transmission work in Europe 
was comparatively trifling. Since then, however, enormous 
strides have been made, and literally to-day the Continent 
is becoming covered with a close network of overhead sub- 
distribution lines, supplied by e.h.p. transmission systems. 
‘The writer has come across a considerable number of these 
latter systems in the course of systematic tours that he has 
been making lately to investigate the Continental development 
of the applications of electricity to agriculture—the economical 
exploitation of which is so intimately tied up with the pro- 
vision of cheap and effective methods of transmitting elec- 
tricity. 

An excellent opportunity was afforded recently for ob- 
taining a summary of the world’s experience, up-to-date, in 
e.h.p. transmission practice, at the Paris International Confer- 
ence concerning *‘ Grands Reseaux de Transport d’Energie 
Electrique 4 Trés Haute Tension.’’ This formidable and un- 
wieldy title was officially, though quaintly, translated into 
English as ‘‘ Large Transmission Systems of Electric Power 
at very High Tension.’’ The author, as mentioned last week,* 
now submits some notes gleaned from the papers read at the 
conference (some 56 in number), the formal discussions, and 
also from those informal discussions, which are so often of 
such great value, that take place unofficially between the 
official meetings set forth on the programme. 

In pre-war days, European practice was largely based upon 
the designs and apparatus of German engineers —which, in 
turn, were developed from American schemes. With the 
advent of the war, most of this class of work stopped for a 
time. For one thing, plant ordered from German engineering 
firms could not be delivered; for another, the financial posi- 
tion was upset, and the nations at war had obviously some- 
thing else to think about. However, in the second stage of 
the war, the neutral nations became very wealthy, while the 
warring nations needed more and more power for the produc- 
tion of munitions of war. Power has for some time been ex- 
ported to the U.S.A. from the second highest British water- 
fall—Niagara, Canada. The North-East of Denmark is sup- 
plied with power from Sweden by a 3-mile long, 25,000-volt, 
electric cable under the sea. A special war work export 
transmission line is that between Goesgen, in Switzerland, 
and Pouxeux, in France— 112 miles (180 km.) in length, and 
designed for eventual operation at 110,000 volts, though now 
worked at 77,000 volts. The construction of this line was 
started in July, 1918, and it was completed in October, 1919; 
the load is 9,000 kW. This line is described in a paper read 
at the conference by M. Renoult. 

As main divisions for the discussions, the programme was 
apportioned out as follows: (I) The generation and trans- 
formation of energy; (II) the construction of the transmis- 
sion lines; (III) the operation and protection of the lines; and 
(LV) legislation affecting these works. In these notes, it is 
proposed to deal with the discussions in the same order. 

(I) The generation and transformation of electricity, was 
chiefly dealt with by a discussion on: (a) alternator design ; 
(b) transformer design; (c) controlling apparatus, e.g., relays, 
switches, &c.; (d) open-air sub-stations; and (e) the difficulties 
associated with the parallel operation of stations. 

As regards (a), chief attention was given to turbo-genera- 
tors, in which connection Mr. F. D. Newbury (Pittsburg, 
U.S.A.) presented a most interesting paper. There is appa- 
rently not much difference nowadays, between European 
and American practice. European engineers have the ad- 
vantage, however, in that they can obtain large steel forgings 
of better and more uniform quality, which permits of opera- 
tion at higher stresses. Mica insulation is becoming the uni- 
versal standard. European engineers are favoured in their 
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designs in that 50 cycles is the normal standard, as compared 
with the American practice of 60 cycles. It was pointed out 
that building costs favoured a small number of larger sets 
As regards the present ideas concerning the maximum D08- 
sible ratings in two- four- and six-pole designs, to-day’s limits 
of manufacture seem to be :— , 

2-pole 3,600 r.p.m. 

4-pole 1,800 r.p.m. 40,000 kVA. 

6-pole 1,200 r.p.m. 80,000 KVA. 

But difficulties of transport are a considerable factor 
within these limits. : 

As regards voltage, M. Hansson (Paris) stated that 6 i.» 
volts was a suitable limit, though European practice employs 
pressures up to 12,300 volts. ; 

The modern alternator of large size is frequently subjected 
to severe short-circuit tests and, in order to secure good re 
lation with variable load, it has been customary to spe: 
a low voltage drop and, consequently, a low value of ,oe- 
actance. However, good protection is now considered to be 
of more importance, so an increase of magnetic leakage js 
provided for in modern alternators. In spite of a high volt- 
uge drop, the employmeht of high-speed voltage regulat 
has permitted the maintenance of quite good regulation 
the supply system. The present tendency is to permit the 
use of alternators with a voltage increase between normal run 
ning and no-load conditions of 12 per cent. General practive 
is tending to the direct connection of alternators to st ‘p- 
up transformers, instead of to bus-bars. They thus form 
separate groups of which the total impedance must be taken 
into account in the case of a short cirucit. 

As regards (b), little experience has as yet been gained in 
Europe with apparatus for a pressure of over 110,000 volts: 
as, though lines have been constructed for operation at a 
pressure of up to 150,000 volts, conditions have not yet called 
for the maximum. For large capacities, three single-phase 
transformers are advocated in place of three-phase trans- 
formers of equivalent rating. ‘his method facilitates handling 
of material and, further, a single-phase transformer is all that 
need be kept in reserve as a spare. ‘he opinion of various 
operators of transformers is not uniform so far as the ad- 
vantages for or against earthing the neutral of high-volt- 
age systems are concerned. It is certain, however, that the 
earthing of the neutral considerably reduces the cost of the 
transformers. Insulation is, together with the temperature 
and ability to withstand short-circuits, one of the main 
factors which determine the life of a transformer. ‘lhe insu- 
lation has to be considered separately between : (a) windings; 
(b) windings and earth; (c) coils; (d) adjacent turns. It 
is considered that the test voltages prescribed by the French 
Electro-technical Committee provide an ample factor of safety 
(e.g., for transformers without an earthed neutral; the in- 
sulation test voltage against earth is twice the service volt- 
age, plus 1,000 volts, applied durimg a period of one minute.) 

For transformers of over 50,000 volts and up to 70,000 volts, 
porcelain insulators filled with resin and oil are preferred 
on the Continent to plain porcelain. For voltages above 
70,000 volts, special bushings either of the condenser or oil- 
filled type are employed. Oil cooling is exclusively utilised. 

The transformer cases are provided with breathers contain- 
ing air-drying chemicals, such as calcium chloride, to prevent 
the ingress of moisture. 

Reference has been made above as to the difference of 
opinion that exists as regards earthing the neutral, and it may 
be remarked that direct earthing (i.e., without a resistance) 
is now the accepted American practice. The Swiss and Ger- 
mans prefer to earth the neutral by means of reactances 
having an inductance value which corresponds to the capacity 
of the system. Many other prominent European engineers 
are coming round to American practice in this direction, as 
regards e.h.p. lines, so the majority vote seems to be in 
favour of earthing. 

Large transformers of very high secondary voltages are 
generally constructed with the low-voltage winding delta 
connected, and the high-voltage winding star connected. 

With such a big field to cover, but little time could be 
spared for the discussion of switch and relay design. Further, 
these details do not seem to attract the interest that is roused 
over the main problems of design. Oil-break switch-gear 
seems to be the greater favourite, though the condenser type 
has many adherents. The Merz-Price system of protection 
is very favourably spoken of by Continental engineers. 

Open-air sub-stations are arousing considerable interest at 
the present time. They first appeared in the United States 
about 1912, and in Europe in 1917. The factor that seems 
to decide whether this system should be adopted or not, !s 
really one of capacity and pressure. Large capacity and 
e.h.p. stations would seem to be preferable if construct: 
on the open-air system, especially where land is compa’ 
tively cheap. The cost of the apparatus is increased by about 
5 per cent., owing to the extra requirements to ensure water- 
proofness; on the other hand, the overall cost of the inst.'- 
lation may be as much as 15 per cent. less than if an ©r- 
thodox building were constructed. In snowy situations 
trouble is sometimes occasioned by snow, and in cold si 
tions, special transformer oil has to be employed with 4 
freezing point of —25 deg. C. o. . 

Not much time was given to considerations concerning ‘© 
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difficulties associated with the parallel operation of stations. 
There was, however, a strong plea for co-operation between 
the owners of the stations for their mutual benefit and 
assistance. This argument seems to have taken effect «. 
late, and it is now quite a usual thing for Vontinental muni- 
cipalities to put aside their special jealousies and fall in line 
with what is, after all, but reasonable procedure, which 
tends to a reduction of capital and to greater surety in ser- 
vice. In connection with this subject; a very masterly paper 
was read by Mr. Bakker (The Hague) summarising the in- 
vestigations of Dutch engineers on the subject. The general 
argument was developed mathematically in a very interest- 
ing manner. 
(To be concluded.) 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Western Centre. 


Mr. A. C. McWuurter, chairman of the Centre, delivered his 
naugural address at Cardiff on November 7th, in the course 
uf which he says: During its, as yet, short existence, the 
Western Centre has made good progress; commencing in 
1912 with a membership of 213, we have now reached the very 
satisfactory total of 421. Nevertheless, there are many electrical 
engineers in this district not yet members, who are eligible 
for admission into one or other of the various grades. Our 
Centre is increasing its activities each year, and 1 would sug- 
gest dividing the Ventre into two, with the Bristol Channel 
and the River Severn as the dividing line. This would allow 
a greater number of meetings to be held in the West of 
England and Wales, and would certainly stimulate local inter- 
est in the Institution meetings. 

With regard to labour problems Mr. McWhirter says: 
Surely it is not beyond the wit of man to devise a scheme of 
arbitration which will avoid trade upheavals? Wages, in 
many industries, are regulated by the Board of Trade returns. 
It is a hard economic fact, however, that the cost of living 
will not fall until wages are decreased. The alternative to 
decreased wages is increased production, and if we are to 
maintain our position as an export nation we must increase 
our daily hours of work. We shall be forced back to our pre- 
war hours of labour, and I am sure that with very little extra 
effort the total production can be doubled. We must not 
wholly blame the workers for their ‘‘ ca’ canny "’ policy, for 
it is an acknowledged fact that the majority of the more 
intelligent and highly skilled craftsmen take little or no inter- 
est in the affairs of their unions. with the result that these 
organisations are not conducted in a manner beneficial te the 
industry generally and the workers in particular. A much 
broader outlook is required in trade union matters, and it is 
the duty of employers and all others in authority over labour 
to encourage their good workers to interest themselves in 
the affairs of their union much more than they have in the 
past. From my own experience of district and national 
councils for the electrical contractin trade, the feeling of 
confidence is growing stronger at each meeting, and a very 
marked difference can be observed in the attitude even of the 
extremists. The Whitley scheme is good, but it does not go 
far enough, for we have had instances of the finding of one 
district council entirely upsetting those of another council 
in the same district. 

The Electrical Contractors’ Association is hopeful that in the 
near future contractors will be required to be registered, and I 
believe that our Institution would welcome and support such 
areform. The Institution would possibly be the body author- 
ised to issue, by examination, the necessary licence. In re- 
viewing the position of the contractors, it is necessary to 
consider the question of supply authorities which possess 
trading powers. While it is often the case that such a depart- 
ment can undertake the work for a low price, it must not be 
assumed that this is a proof of efficiency; more often it is 
merely a matter of accounting. I am absolutely opposed to 
municipal trading. 

Commercial development is a matter which is exercising 
the minds of many of us just now. Success can only be 
achieved by adjusting and co-ordinating all the forces in the 
electrical industry with a view to fashioning an efficient busi- 
ness-getting machine. The present .ack of system, under which 
few manufacturers consider any interests other than their 
own, is largely responsible for the discontent which is mani- 
fest in every direction. The manufacturers should meet 
and discuss with the wholesalers, retailers, and large users, 
suggestions which would assist in producing efficient appa- 
ratus at a price which would tempt the user to purchase. 
The supply authorities should devote attention to reducing the 
cost of power to a point which will make it a necessity to 
every one on their mains. They should evolve a scheme, either 
alone or in conjunction with manufacturers and contractors, 
to hire out the more expensive anparatus. The wholesaler 
should carry sufficient stock for all the usual requirements 
and keep in touch with the newest and best appliances. These 
he can introduce to the retailer and contractor, who in turn 
should assist by interesting the user. Many contractors do 






not realise how much they can do towards the development, 
uot only of their own businesses but of the whole electrival 
trade.. ‘ew consumers make the maximum use of their power 
and lighting installations simply because they do not realise 
the possibilities of electricity. By pointing out new uses, the 
contractor will help the consumer in the efficient running of 
his business; at the same time he will be promoting the sale 
of additional appliances with consequent benefit to the manu- 
facturer, the wholesaler, and himself. 

The technical training of apprentices is an urgent problem. 
Restricting the period of instruction to the evening hours is 
quite unsuitable Mor the average boy; apprentices should re- 
ceive u part time training during the day of not less than one 
whole afternoon a week, devoted entirely to technical instruc- 
tion. With the assistance of our Technical College, part time 
training was started in Cardiff last session, and the results 
have been highly satisfactory. It is the duty of every em- 
ployer to see that the electrical profession will be composed 
of well trained craftsmen who will do us credit—we must 
not forget that these boys will some day form part of their 
trade union and possibly become leaders. Many firms—parti- 
cularly those engaged in repetition work—flood their factories 
with apprentices and employ proportionately few journey 
men, to keep down production costs. It is, however, impossible 
for these firms to absorb all the lads when they have completed 
their apprenticeships. They are thus thrown on the world 
with a very inferior training, for it is well known that factory 
trained apprentices do not receive an all-round experience. 

The time has now come to standardise certain dimensions 
of electric motors and generators— omg the small and 
medium sizes. The multiplicity of types in carbon brushes 
and brush-holders is another continual source of annoyance 
and expense. Standardisation could be successfully carried 
much further than is at present attempted. 

We, in common with other industries, are undoubtedly 
passing through the most critical period in our experience. 
Many well informed critics are of opinion that the present 
depression in the trade of this country will continue and 
possibly increase during the next three or four years. I do 
not believe anything of the kind is inevitable in our business 
provided we can institute a new and better spirit in our work, 
and I am optimistic enough to hope that before my term of 
office has expired, we shall have passed the bottom of the 
curve of trade depression. 

DIscussION. 

Mr. W. A. CHamen considered that standardisation must 
be adopted by all manufacturers if real economic progress was 
to be made. New housing schemes were adopting electricity 
for domestic purposes, and wall plugs, switches, &c., should 
be standardised in order to effect interchangeability. He 
agreed with Mr. McWhirter’s views on labour. A way must 
be found of pulling together; only by so doing could things be 
put right. 

Prof. Knox was keenly interested in the remarks apper- 
taining to the training of apprentices, and the scheme intro- 
duced at Cardiff. Considerable opposition had been offered to 
similar schemes in Lancashire, not only by the employers, 
but also by local education authorities and the workers. The 
trade unions had no interest in their members being trained . 
technically. The employers could not see the sense of it. 
In Germany in 1913 there were 188,000 in the higher techni- 
cal classes taking full time day courses exclusive of those at 
the universities and university colleges; in this country the 
number of ‘students attending technical institutions and Uni- 
versity colleges was 2,784 

Mr. R. H. Atcer considered that power companies and muni- 
cipal authorities had to look for their load largely in the 
homes of the country, and it was up to the contractor to make 
widely known the apparatus that could be used in the home. 
Contractors had not received in the past the support they 
should have from the supply authority side. He agreed with 
the remarks regarding municipal wiring; it did not pay. 

Mr. Pievin agreed that the return of good trade conditions 
could only be obtained by the co-operation of both sides. He 
was told that the wages of the labourer was 35s. per week 
at the present time. He refused to believe that that was ade- 
quate remuneration for any man. 

Mr. Rocers said that the proper training of apprentices 
appealed to him, as it always seemed to him that the electrical 
fitter never had a proper mechanical training. Regarding 
the splitting of the Centre, he was sorry the suggestion had 
been made. It was possible that South Wales would benefit, 
but the West of England would suffer. 

Prof. Bacon said the division of the Centre was a matter 
on which finality ought to be reached. Facilities should be 
afforded the Plymouth members for attending meetings, 
and alternative meetings could be held at Bristol and Exeter. 

Mr. Burr agreed with the sentiments of Prof. Bacon re- 
garding the division of the Centre. As regarded municipal 
trading he was at variance with Mr. McWhirter. Munici- 
palities should have showrooms. In Swansea they had an 
asennng with the contractors which worked quite satis- 

factorily, inasmuch as it saved the contractors the trouble 
of equipping showrooms. 

Mr. Hucues said standardisation was of supreme importance 
in connection with an electrically-operated colliery. 

Mr. New reminded Mr. McWhirter that, generally, muni- 
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cipal trading accounts were carried out by another depart- 
ment. Co-operation from the Contractors’ Association was 
necessary if costs were to be reduced. 

Mr. STRETTON considered it would be to the advantage of 
all.concerned if two distinct Centres were created. More co- 
operation between the various sections of the industry was 
needed. 

Mr. Teaspet alluded to municipal wiring, saying that the 
financial view taken by Mr. McWhirter was impossible. He 
admitted that contractors could do the work cheaper, never- 
theless people came to municipal authorities feeling more 
secure of getting a sounder job; for this privilege they were 
willing to pay an extra pound or two. 

Major Davip considered the standardisation of motors was 
of the utmost importance. 

Mr. 8. T. ALLEN said the suggestion of splitting the district 
came as a great disappointment to him. 

Mr. Evans said he confirmed what: Mr. Teasdel had said 
regarding municipal wiring. If Mr. Me Whirter’s suggested 
registration of contractors came about, it would matter little 
wees the work was done by the contractor or the author- 


Wr. McWuirter in reply said, regarding the splitting of the 
Centre, that they had to consider Swansea. The meetings 
already held there were most encouraging and their enthusi- 
asm was great. Finances would not permit of Swansea being 
a sub-centre. He agreed with the remarks of Prof. Knox. 
Municipal showrooms could be worked satisfactorily both to 
the: authority and the contractor, provided the authority did 
not pinch all the trade. The whole point in dispute was what 
was @ fair profit to the authority and the contractor, when a 
customer was introduced by the latter? 








OIL ENGINES AND ELECTRICITY SUPPLY: 
By G. PORTER, A.M. Inst.C.E 


(Abstract of paper read before the DirseL ENGtne Users’ 
ASSOCIATION.) 


Tue discussion that was promoted by Mr. Geoffrey Porter's 
paper on the function of the heavy oil engine in connection 
with the general supply of electricity, at the October meeting 
of the Diesel Engine Users’ Association that was held 
at. the Institution of Electrical Engineers, was opportune 
in view of the consideration that is being given by the 
Electricity Commissioners to various schemes for extending 
and improving the general supply of electricity throughout 
the country. _ The author submitted interesting figures of 
tabulated working costs, including capital charges, of under- 
takings using steam plant, or Loom oil engines, or a combi- 
nation of both, and in each case he showed the permissible 
purchase price payable for a bulk supply from an outside 
source. Curves showing total transmission losses of various 
mean loads and power factors, permissible purchase prices, 
costs per kWh of alternative methods of operating, &c., 
accompanied the paper. There were also appendices giving 
particulars of Diesel engine performances: at actual under- 
takings, heavy fuel oil engine consumptions, examples of 
terms offered to local supply authorities for bulk supply, and 
the estimated costs of a power station employing heavy oil 
engines. Although there was naturally considerable difference 
of opinion with regard to the merits or demerits of various 
systems of providing for a supply of electricity in an area 
under varying conditions, it was generally admitted that 
there could be no case for complete bulk supply—that is, for 
a system of supplying in bulk throughout the country, which 
would entirely eliminate local generating stations of com- 
paratively small power, and that there was a very strong case 
for the installation of heavy oil engine plant so long as a 
good supply of suitable liquid fuel could be ensured. One 
speaker, who had had experience in connection with about 
forty electricity supply undertakings equipped with Diesel 
engines, gas engines, steam engines, “and steam turbines, some 
of which were taking bulk supplies, referred to the very large 
number of cases in which no bulk supply could compete with 
the local generating station. He felt, as others did also at 
the meeting, that bulk supply should be made use of 
wherever possible, and even perhaps in certain cases in which 
at the moment it might not be the most economical way to 
meet the immediate needs of an undertaking, but that every 
case must be considered on its own merits. He added that 
he had no doubt that the Electricity Commissioners would 
be approachable and willing to hear all sides of any question 
of this sort, and he felt certain that, after the experieace 
which the Commissioners had obtained during the past year, 
they would now understand the many difficulties ind_liii- 
tations of bulk supply, and that anyone with a gvod case 
for local extensions of generating plant would get a fair hear- 
Ing 
Mr. Porter’s statements concerning the great development 
of the oil supply industry and the ample proportions of the 
oil reserves in the world were emphasised by several speakers. 
Reference was made also to the possibility of oil being dis- 
tilled from coal on a larger scale in the future, and to the 








successful operation of Diesel engines during the war period 
on tar oil. The consideration of the use of heavy oil engines 
to an increasing extent in the future was closely boand up 
with the development of- larger units in which so much pro- 
gress had been made for marine work during the last few 
years. 

In the course of his paper Mr. Porter says, inter alia :— 
The dimensions of the problem of the future production of 
electricity have been brought within their practical limite 
tions, and it appears probable that the improvement of elec- 
trical distribution will be sought along the lines of develop 
ment of the best existing resources. Further capita! 
expenditure on a large scale must be most carefully applied 
if the means adopted are not to defeat the desired end. 

It is not suggested that the heavy oil engine is the best for 
of prime mover to employ in any and every situation. Fo 
the present he confines its adoption to undertakings of moderat 
size where the industrial demand is not large, and wher 
units not greater than 1,000 kW can be confidently adopte: 
The conservation of fuel must be the guiding principle, aL 
the use of coal for purposes other than steam raising is fcr 
shadowed. The power production of the future appears 1 
lie between fuel oil and coal gas, and the superior portabilit 
of oil will be a strong factor when the desirable features « 
either are equated. The production of mineral oil is increas 
ing very’ rapidly. Its transport from overseas becomes a 
simpler ‘problem month by month, and there is every indica 
tion that the supply will keep pace witi) demand. The Dies: 
engine is in active and successful commercial application in 
capacities up to 6,000 b.h.p., and ratings of 1,000. b.h.p. pe: 
cylinder. The manufacturers of these large capacity engines 
are prepared to build an 8-cylinder engine up to 10,000 b.h. p. 
and have actually constructed a satisfactory experimenta 
engine of 2,000 b.h.p. in one cylinder. One’ of the ' most 
promising directions in which progress is moving is the 
opposed piston construction. Much larger capacities pet 

‘line’ are available with this type than are usual in the 
ordinary design of Diesel engine. Even more promising is 
the heavy oil engine of the regenerative type invented by 
Mr. W. J. Still, in which the highest known thermal 
efficiencies are achieved. The flow of heat is so admirably 
controlled that there seems no reason why very large powers 
should not be obtainable. The conditions are such that 
cylinders may be rated much more highly than is at present 
possible in engines of the ordinary Diesel type. A 6,000- 
b.h.p. cylinder is said to be a practicable possibility, This 
engine has also been designed as an opposed piston engine 
with good results. Briefly, the heavy oil engine is obtain- 
able commercially in capacities up to 6,000 b.h.p.. without 
undue multiplicity of cylinders. Such a capacity will be 
sufficient to drive an electrical generator of from 3,500 to 
4,000 kW. 

From the point of view of the power station engineer the 
paramount advantage of the steam turbine is its capacity to 
concentrate great powers in comparatively small bulk and 
weight. The influence of this property upon capital cost has 
been, until recent years, great enough to outweigh thé com- 
paratively low thermal efficiency of the steam cycle, from 
coal handling plant to generator coupling. The internal com 
bustion engine must show thermal efficiencies so good that 
high capital cost is no disadvantage. In general this con- 
dition is satisfied. 

The capital costs of the steam and heavy oil engine power 
station are at present roughly in the ratio of 5 to 7. This 
proportion stands for the 4-stroke cycle Diesel engine and the 
steam turbine with boilers and auxiliaries. For Diesel engines 
of the 2-stroke cycle the ratio is about 5 to 6. And for the 
smaller capacities dealt with by the semi-Diesel and other 

oil engines the proportion is about 2 to 1. 

On the operating side the position is wholly in favour of 
the heavy oil engine. An average thermal efficiency of a 
steam turbine power station of 15,000 kW operating at a 
20 per cent. load factor is from 7 to 8 per cent., and the heat 
expenditure per kWh lies between 40,000 and 50,000 B.th.u 
The highest contemplated overall thermal efficiency under 
ordinary operating conditions and at load factors exceeding 
50 per cent. is not above 20 per cent., and the mor 
usual efficiency of from 7 to 8 per cent. corresponds to an 
energy production of from 500 to 600 electrical units per ton 
of coal burnt. 

Thanks to the economy of the heat cycle adopted, the heav 
oil engine provides infinitely: better results for a tithe of the 
trouble. {n quite small power stations there is no difficult 
whatever in obtaining overall thermal efficiencies of from 25 
to 29 per cent: under ordinary operating conditions. Th 
heavy oil engine is not so sensitive to load factor as tt 
steam turbine or engine. In engines ‘operating at 65 pe 
cent. plant load factor one ton of ‘residual petroleum fuel « 
will ‘produce 3,300 kWh ‘for a-heat expenditure of 12,50) 
B.th.u. per electrical ‘unit. 

In many instances it’ must be more advantageous’ for t! 
local electricity supply authority to generaté locally, usi 
heavy oil engines, with the benefit of their high efficienc’ 
reflected in the operating costs, than to purchase ‘in bulk fro 
an external authority producing enérgy by less efficient mea 
and transmitting for local disttibution from ‘a distance 


indifferent efficiency of production is aggravated by te 


inevitable loss in the transmission system, a ldss that must »¢ 
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considered in fixing the purchase price, and will fall upon the 
local distributing authority. — 

The reply to this criticism is always in terms of load factor. 
In some miraculous way the bulk supplier's best possible 
efficiency of about 20 per cent., reduced to a mean of about 
\2 per cent. at the purchaser’s switchboard, according to dis- 
tance, will enable him to compete with the 27 per cent. (a 
low figure) efficiency the prospective purchaser can obtain by 
continuing to generate locally with the heavy oil engine. 

Will the 50 and 60 per cent. load factors so frequently 
mentioned as the bulk suppliers’ perquisite be realised, except 
in a strictly industrial district?—and even here the tendency 
towards shorter factory hours may have a detrimental effect. 
'n a neighbourhood where the industrial demands are small 
he bulk supply authority will probably develop a peak load 
orresponding to the sum of the peak loads of the individual 
ocal distributing bodies. The price of a bulk supply under 
such conditions might readily be prohibitive. 

An equally important consideration with regard to bulk 
‘upply is capital cost. A wholesale scrapping of sound, even if 
inefficient, plant would involve a great waste of existing 
issets. Whatever may be the inducement to purchase in 
bulk, the abandoned assets and their annual burden on the 
funds of the local undertaking cannot be got rid of. The 
‘ux of the matter is not so much what price the bulk supply 
withority will charge for energy, but how much the local 
listributor can afford to pay without prejudicing the interests 
of his consumers. 

The purchase of the whole or part of the requirements of 

local supply authority is not justifiable on economic 
srounds. It is less expensive for the local body to generate 
ally, and by doing so with the use of the heavy oil engine 
as the prime mover the interest of the consumer is safe- 
guarded. 

There are fashions in engineering matters just as in other 
worldly things, and fashions are very difficult things to with- 
stand. At present we have the fashion of the “ big set” 
swollen to such proportions that its habitat is too small for 
its activities. Many small and medium undertakings will 
further their interests much better by adopting a fashion 
more suited to their conditions, in the form of the heavy oil 
engine. 








TELEPHONE LINE WORK IN THE 
UNITED STATES. 


DiscuSSION AT NEWCASTLE-ON-TYNE. 


\1 a meeting of members of the North-Eastern Centre of the 
INSTITUTION OF ELECTRICAL ENGINEERS, at Newcastle-on- 
Tyne, on November 14th, Mr. E. S. Bync read his paper on 
the above-named subject (see Etec. Rev., November 25th). 

Mr. J. R. M. Ettiorr, in opening the discussion, said the 
author’s information was possibly that. for which many of 
them had been waiting for some time. The climatic con- 
ditions existing in this country were so different from those 
in America that it had generally been regarded as necessary 
to have a higher standard of constructional development for 
English plant, and what had been shown on the screen 
seemed to bear that out. Before the war the record of the 
U.S.A. with regard to the use of mechanical appliances was 
very good, especially in connection with the construction of 
line work and cable laying. The use of those appliances had 
been developed, but he had hardly been prepared to hear 
the records that the lecturer had submitted. One factor 
that must have contributed largely to the development of 
those mechanical appliances was the low cost of petrol, but 
that was no reason why they should not try the experiment 
of making use of some of them and ascertain the relative 
costs compared with America, but it must not be forgotten 
that the cost of production was a vital factor. In America 
the cost of petrol and machinery was low,.and charges for 
wages and salaries were high; generally, the reverse was the 
case in this country, so that one could not jump to a con- 
‘lusion as to the effects of such a change of methods. Regard- 
ing the use of American technical terms and words, he 
thought the author would have done well had he appended 
a glossary of them and their English equivalents. Passing 
on to details, regarding the possibility of manufacturing and 
using a No. 27 B and S gauge cable (34 lb.), he did not 
think theré would be any difficulty in drawing it, but in 
other operations there might be a tendency to break, and 
there might be a difficulty in jointing. He would not care 
to have h.p. lines mounted on poles bearing telephone 
wires. In this country motor-cycles, with adapted side-cars, 
were found most useful. There had been in contemplation 
the construction of a 3-ton lorry, fitted for constructional 
purposes, but the difficulty had been to carry ladders suit- 
able for their requirements. 

Mr. G. W. Wits thought American engineers showed 
great foresight in making provision for development. The 
American nation had shown great perspicacity in its use of 
the telephone, and if the telephones in this country were 
supported by the public as was the case in the States, then 


they could make a much better show. They seemed to have 
a lot to learn from the Americans, but, at the same time, 
much of their work appeared to be very rough and crude. 
Were there no mischievous boys m America?—because 
the plant was so close to the ground that it woula not 
last a week in England. He imagined that the reason that 
there were not frequent break-downs of line was that the 
span of the lines was so short. 

Mr. VERNIER had no idea that cables of the size mentioned 
had been erected as aerials. The problem with which he 
had to deal was different from that of the post office, té 
which reference had been made; it was to carry telephone 
cables on overhead transmission lines, and they devised a 
system of hangers of leather with a clip which had proved 
quite satisfactory. ° 

Mr. F. G. C. BaLpwin said that while it must be admitted 
that the telephone had been developed in America by a high 
standard of technical skill and commercial enterprise, it 
should not be forgotten that a good deal of pioneer work 
was done here. He had been under the impression that the 
us of antimony as an alloy with lead for cable sheaths was 
experimented with some years ago, and that in view of the 
tendency to brittleness which the use of antimony 
engendered the matter had been dropped. That difficulty 
had apparently been got over. The advantages of aerial 
cable that Mr. Byng mentioned were much more applicable 
to American conditions than to British ones. During the 
period from 1900 to 1911 a large amount of dry-core lead- 
covered cable was erected in this country. A good deal of 
it had been recovered, and examination revealed the fact 
that even the comparatively soft pig-skin slings had caused 
serious indentations in the lead, and incidentally that crystal- 
lisation of the lead sheath appeared to be fairly general. He 
was particularly interested in the method described for lead- 
ing-in cables at exchanges; it was certainly flexible. So far 
as he knew the leading-in arrangements adopted at the 
Victoria Exchange in London were superior to any that had 
hitherto been employed in this country. Instead of carrying 
fhe cables along the walls of the chamber they were carried 
along an iron racking running from end to end ‘of the 
cable chamber beneath the main frame, and provision was 
made on the rack for any necessary crossing of cables. Re- 
ferring to the boiling-out process in conjunction with woven- 
cotton sleeves, he was not satisfied personally that the pro- 
cess was all that was claimed for it. His experience had 
not been that superior insulation could be absolutely relied 
upon by the adoption of that process in preference to any 
other. The reason was not apparent, but was probably due, 
either to a lack of appreciation of the requisite temperature, 
or to want of experience on the part of the jointer in apply- 
ing the wax. 

Capt. GASCOIGNE, referring to the statement that 1,500 pairs 
of wires were included in one cable, suggested that that num- 
ber was, possibly, too great because of the serious trouble in 
case of breakdown. 

Brief remarks were also made by Messrs. Simpson and 
GILPIN. 





The Cost of Wiring Installations.—In the course of in- 


-quiries made by Mr. Scott Moncrieff in connection with the 


work of the Electrical Development Association on unemploy- 
ment in the electrical industry, he ascertained that there was 
a strong feeling amongst wiring contractors that a reduction 
in the cost of wiring would result in a material stimulation 
of business with a corresponding reduction of unemployment. 
Opinions differed as to the reduction necessary, but it ap 
peared to be generally agreed that from 20 to 33 per cent 
would go a long way towards inducing potential customers to 
have their premises wired. Many of the latter were anxious 
to obtain a supply of electricity, but were definitely holding 
back on account of the high prices current. A few contractors 
held that a reduction of 50 per cent. would be necessary to 
bring about the desired result. Where the cost of wiring 
was round about 35s. a point, business was dull, but where the 
price was 25s. to 30s. a point the contractors were fully occu- 
pied, and all new premises were being connected to the mains, 
whilst some were being changed over from gas lighting. It was 
pointed out that the cost of labour was the chief obstacle, and 
that a fair proportion of the desired reduction should come 
from that quarter. ‘‘Small men,”’ who did their own wiring. 
could quote lower prices than the larger contractors, and were 
getting work to do, whilst contractors were reducing their 
staffs. The high cost of motors was also deterring would-be 
power consumers from adopting electricity. Another adverse 
factor was the cost of laying distributing mains. The reduc- 
tion that had already taken place in the cost of wiring had 
materially improved the demand for connections. 


Photographing London by Night.—Messrs. Pathé Fréres, 
the well-known kinematograph firm, have taken the first 
of a series of night photographs of London buildings and 
monuments. The apparatus was mounted on four lorries. Two 
of these bore generating sets, and two carried three 1,000,000 
c.p. “‘Sunlight”’ arcs each. Among other edifices phato 
graphed was the tower carrying “ Big Ben.” 
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*“CYC-ARC” 


AUTOMATIC ELECTRIC WELDING. 





By L. J. STEELE, M.1LE.E., and H. MARTIN, A.MLE.E. 





(Abstract of paper read at the INstiTUTION OF ELECTRICAL ENGINEERS.) 


THe problem of welding electrically by direct means two 
pieces of metal of widely different sections has hitherto 
remained unsolved, and the welding of dissimilar metals of 
widely different melting points, such as brass and steel, has 
been considered impossible. ‘I'he ** Cyc-arc ’’ process of auto- 
matic electric welding has, however, solved these problems, 
and it is believed that the system (which has already been 
illustrated and described in this journal*) is unique on account 
of the fact that metals, differing both in size and quality, can 
be automatically welded together as the result of a single 
operation of an ordinary bell push, by the consequent heating 
ot only the metal parts to be welded, without using an elec- 
trode or any flux. 

The process was developed to save labour when attaching 
small screws or studs to ships’ plates to carry the supporting 
clips of electric cables and fittings, and the advantages of 
doing so without perforating the bulkheads or decks is 
obvious; it is the only known successful method of doing so. 
In 1918 a light magnetic stud holder was constructed to retain 
the stud accurately in position upon the iron or steel plate 
while it was being welded thereon, thus eliminating one 
operator. Instructions were then received at Portsmouth 
Dockyard from the Admiralty that apparatus should be made 
in accordance with proposals submitted (by members of the 
dockyard stati) of what was named a “ semi-automatic device 
for stud welding.”’ This apparatus, which was intended 
primarily for the welding of iron or steel studs or screws to 
iron or steel plating, consisted of a pair of pot magnets sup- 
porting, but insulated from, a stud holder attached to a 
plunger, the latter being movable against the pressure of a 
spring, and fitted at one end with an insulated striking knob. 
‘Lhe apparatus was to be fixed in position for the stud to be 
welded by simply energising the magnets. Then, with the 
spring holding the stud out of contact with the plate, it was 
intended that the knob at the end of the plunger should be 
struck to overcome the action of the spring, momentarily 
bringing the stud in contact with the plate, and also closing 
the welding circuit. The stud, after momentarily touching 
the plate, would be released and at once forced out of contact 
by the action of the spring, thereby drawing an arc. After 
an interval of time the molten stud was to be forced against 
the adjacent molten plate by again pressing the knob of the 
plunger, thereby welding the stud to the plate, the current 
in the main circuit through the stud, weld, and plate, 
being finally switched off. The three variables which had to 
be correctly adjusted in order to obtain even apparently satis 
factory welds were: the amount of current through the arc, 
the length of the arc upon striking, und the length of time it 
had to be maintained before making the weld. Obviously, 
one or more of these factors must vary for every different size, 
shape, and material of stud and, in view of the extremely 
short time during which it was necessary to maintain the arc, 
it was found that considerable accuracy in all the above three 
factors was necessary to secure even moderately good results, 
and an automatic timing and control system yielded important 
improvements in uniformity in the resulting welds. 

The necessity of centralising the arc as much as possible 
throughout the entire period of operation, and also the desira- 
bility of forming an enlarged crater of molten metal in the 
plate into which the stud end is to be inserted have been 
met by the use of a ball-ended stud. The length of 
arc that is just sufficient to enable the arc to be uni- 
formly and reliably struck and maintained is 1/16 in. The 
means of effecting the desired adjustment at the welding tool 
is shown in fig. 1. The method is simply to screw down 
the adjusting head (35) until the plunger (36) just comes into 
contact with the solenoid core (31). As the plunger (36) pro- 
jects beyond the adjusting head (38) by exactly 1/16 in. this 
will determine the exact length of arc which is struck when 
the solenoid is energised. A limiting device (29) indicates 
when it is necessary for the position of the solenoid and acces- 
sories to be adjusted relative to the plate by means of the 
adjusting screws and nuts (1) and (6). 

In consequence of improvements, completely successful 
results, both in operation and in welding, were achieved, and 
welds thus obtained exceeded our best anticipation, both in 
quality and in uniformity. It was in fact found, as the result 
of careful tests, that the strength of the weld actually 
exceeded that of the stud itself. 

Although for a long time after success was obtained we 
believed this welding process to be entirely new, we have 
since found that the fundamental method was discovered and 
presumably used in about 1890, but with hand instead of 
automatic operation and control of the time-period of the arc. 
It is evident, therefore, that the application of automatic 
timing by means of electrical control is the principal feature 
of our invention, the Jack of which feature prevented this 
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effective welding process from being developed and utilised at 
least 20 years ago. 

Additions to and modifications of, the apparatus, were next 
made by means of which the timing apparatus was started 
and stopped, and the whole sequence of operations required t 
make a weld effected by simply pressing an ordinary bell- 
push attached to the welding tool. This important improve- 
ment, though really of quite a simple nature, is best under. 
stood by reference to fig. 2 

The difficulties in welding steel and iron studs, as compared 
with those made of naval brass, at this stage of developmen! 
necessitated further experiments with a view to finding som: 
method or apparatus which would satisfactorily weld such 
studs. However, satisfactory welds of the type in question 
can only be secured by returning the stud to the plate under 
powerful and sustained pressure, and we therefore designed 
a tool which returned the stud to the plate under the action 
of compressed air admitted into a cylinder, the piston of 
which was attached to the stud-holder of the wel ing too! 


Section elevation 


Fic. 1.—Sectionan ELEVATION AND PLAN or ‘‘ Gyc-Arc”’ 


Wetpine Toou. 


which showed that our theories were correct, and that satis- 
og welds of steel or iron to other metals could be obtained 
wl 1 

We have since classified the two. kinds of welding apparatus 
as Type A and Type B, the former being essentially a port 
able type, having a welding tool provided with hold-on mag 
nets and spring replacement of the stud-holder plunger, an‘! 
the latter being a fixed or shop-tool type, the welding toc 
being attached to a slidable spindle, such as that of an ordin 
ary post drill, and being connected to a compressed-air supp! 
through an electrically-operated valve, in order to replace th 
stud against the plate under air pressure. 

Our latest form of timing and control apparatus, commo" 
to both the above-mentioned types of apparatus, is driven by 
means of a very powerful, double-spring motor, has a gravit; 
loaded vertical plunger contact for its main involute cam. 
and is provided with a uniformly divided and clearly marke: 
timing dial and accessories, which can be simply and instan 
taneously adjusted to ensure that the apparatus will accu- 
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rately maintain the arc for any period of time between 0.1 
and 3.0 seconds, variations of 0.U1 second being readily obtain- 
able. The simple and accurate time adjustment is secured 
because the rotation of the marked dial causes the rotation of 
4 spindle, to one end of which is attached a cam, which regu- 
lates and limits the lowest position of the main plunger con- 
tact of the apparatus relative to the main involute cam. The 
in question being of similar shape to the main involute 
. if the main plunger contact is normally allowed to drop 
tu a low position, it will make contact with its own involute 
cam proportionately earlier than if retained normally in a 
higher position, thereby increasing the arcing period. In its 
upper or zero position, although, as the result of the opera- 
tion of the taming apparatus, the main contactor closes 
omentarily, the arc-striking solenoid is not energised, for 
the simple reason that the stud-holder solenoid is short- 
«reuited at the moment the contactor control-coil circuit is 
sed. 
This improved timing and control apparatus has so far quite 
iyustified itself. The period of each complete rotation of the 
m spindle of this improved apparatus is 7 seconds. In 
ses, however, of the use of the ‘‘ Cyc-Arc ’’ apparatus con- 
tinuously and rapidly on one particular class of job which 
quires a practically uniform time period, a much cheaper 
d simpler timing and control appartus can be provided, so 
signed that, instead of each operation of the timing appa- 
ratus occupying a 7-second period, the arc strikes practically 
astantaneously when the push-button is pressed, the total 
time period of this form of direct-acting timing device being 
practically the same as that of the arc. 
~ About 400 welds can be made with the timing device with- 
at re-winding it. 
[he Type A portable apparatus, as now constructed com- 
wrcially, consists of two main parts, viz., the controller and 
he welding tool. The former comprises :— 
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device is then set, after which a single action of the bell-push 
starts the timing and control apparatus, thereby making the 
welds. The cams of the timing and control apparatus stop 
automatically in exactly the same position relative to the con- 
tact fingers as that from which they started. The weld having 
been made the tool is removed from the surface (to which it 
is attached by the magnets) by opening the tumbler switch 
and withdrawing the tool from the stud, which remains 
welded in position. 

The welding tool can be taken to any position where the 
work has to be performed. The entire equipment can be trans- 
ported by two men, the welding tool itself being readily and 
conveniently handled by a single operator, its weight being 
under 20 lb. 

The value of the current required with a given time-setting 
depends to a certain extent upon the time during which the 
arc current is maintained, and vice versa, but there is 
a substantial range for adjustment, throughout which range 
no seriously deleterious effects on the welds need be antici- 
pated. The approximate range of arc-current adjustment is 
between 200 and 500 amperes, with a 100-volt supply. 
Currents of air (such as those in draughty passages) may 
cause the welding arc to be blown to one side, if not actually 
extinguished. The hold-on magnets of the welding tool are 
provided with an adjustment to allow of the tool being readily 
adapted and fixed to uneven or curved surfaces. 

A fixed type of welding tool has recently been constructed 
for use with the type A apparatus to fit any kind of light post- 
drilling machine. This adaptation already promises to have a 
wide field of application in engineering shops for light work. 

The Type B electro-pneumatic set also comprises the con- 
troller and welding tool with arrangements for the supply of 
compressed air. The welding tool, fig. 4, consists of a com- 
bined solenoid and air cylinder that is intended to be attached 
to, though insulated from, the spindle of « drilling or other 
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\..main supply cable; 8B,—terminals for cables carrying welding current; c D £& FC, D, E,¥,—sockets for 4pin plugs; G—terminal for control wire; 
L=lamp resistance; 1-12—terminals for regulation resistances; s—brake solenoid. 


lic, 2.—CoNNECTIONS OF PORTABLE WELDER. 


(1) Automatic timing and control apparatus. (2) Marble 
connecting and regulating panel. (3) Adjustable reactance. 
(4) Non-inductive resistance. (5) Carbon-filament lamp resist- 
ance. (6) Resistance coils for current regulation, with sup- 
ports and insulators. (7) Automatically-operated electric con- 
tactor. The nichrome resistance coils may be arranged either 
in series or in parallel, or practically in any combination 
thereof, so that large variations, both in the current-carrying 
capacity and in the ohmic resistance of the coils, can be 
obtained, thus permitting of a wide range of adjustment for 
welding purposes. To supply a controller for much larger 
work the only modifications necessary in the standard con- 
troller are the substitution of a contactor of greater capacity 
und an increase in the size of the main connecting leads. 
Provision is made for the connection of two welding tools if 
it is desired to double the output of a single-controller set, 
which two tools are operated on our dual-control system. 
Fig. 2 shows the connections of the commercial Type A 
apparatus, which is designed for operation from ordinary 
direct-current welding supply mains, and only very slight 
inodifications are necessary to make it suitable for any volt- 
age between 60 and 100. The normal current-range is from 
2400 to 500 amperes, according to the size of the stud or other 
fitting to be welded. The actual energy consumed per weld, 
however, is extremely small, the usual duration of the welding 
current being about 1 second. 

The apparatus will satisfactorily weld naval brass or man- 
“anese-bronze studs of good quality up to 4 in. diameter on 
to brass, manganese-bronze, iron, or steel of practically any 
thickness, and also on to galvanised iron or steel. Once the 
apparatus has been set up for a particular size of stud or 
fitting its operation is practically automatic, and it can be 
worked by semi-skilled labour. 

The operations necessary for making a weld (after the con- 
troller and the surface on which the weld is being made have 
been connected to the supply mains) are as follows: the stud 
or other fitting to be welded is first placed in the holder of 
the welding tool, and the latter is secured in the desired 
position by means of the hold-on magnets. The arc-limiting 


Fic. °3.—ConNECTIONS OF ELECTRO-PNEUMATIC WELDER. 


suitable machine, which has to be sufliciently rigid to with- 
stand the powerful thrust exerted by the piston of the welding 
tool when subjected to the maximum air pressure which can 
be supplied. ‘The size of welding tool shown will deal with 
work requiring currents up to 1,500 amperes, and for elec- 
tricity supply purposes a motor-generator such as that 
described later will be used, 

The air-supply required careful consideration, because the 
quantity needed is so small; the maximum amount of com- 
pressed air required per minute will be less than 0.05 cn, ft. 
The compressor is of the motor-driven tire-inflator type, which 
keeps fully charged an air receiver interposed between it and 
the welding tool, the maximum pressure being 150 lb. per 
sq. In. 

Fig. 3 shows the connections of the Type B apparatus. 

The use of the apparatus, modified to operate on the dual- 
control system, enables its output of work to be doubled, with 
only about a 25 per cent. increase in the cost of apparatus, 
and without any appreciable increase in the size or cost of 
the welding supply plant. The single controller is fitted with 
a pair of solenoid-operated discriminating switches, as well 
as with an additional contactor, non-inductive resistance and 
accessories, as compared with a controller for a single-operator 
set. The discriminating switches, which are operated by the 
ordinary action of the push-button control on the welding 
tool, permit of a welding operation being effected by only one 
welding tool at a time, during which operation the other tool 
is completely and automatically isolated, and thus put out of 
action. The hold-on magnets of the welding tools are, how- 
ever, quite unaffected by this arrangement. Owing to the 
extremely short overall time required to make each weld, viz., 
7 seconds, compared with the time taken to remove the weld- 
ing tool after the completion of the weld, and to replace it in 
another position with a fresh stud in the holder ready for 
welding, two operators can use two welding tools alternately 
on the dual-control system, without delaying or interfering 
with one another in any way, and thus make double the 
number of welds possible with a single-operator equipment; 
this enables two operators to work at the rate of from 80 to 
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100 welds per hour with the portable apparatus, and at a 
rate of over 200 welds per hour with the fixed machine adap- 
tion of the welding tools. 

The successful results obtained are due mainly to the 
method of automatic control and accurate timing of the cycle 
of operations, and it has been possible to draw up a table of 
the adjustments of current and timing necessary for the weld- 
ing of different sections to varying thicknesses of plates, and 
also with relation to the welding of different metals. Per- 
fect welds can be obtained between naval brass or manganese- 
bronze studs, and steel, iron, or brass plates. Equally satis- 
factory welds are obtained if the iron or steel is galvanised, 
provided that the zinc deposit is not unduly thick. Sur- 
prisingly good and strong welds can also be made with brass 
tubes on to steel plates, and the latter may be less than 30 
mils in thickness. Excellent welds can also be made on to 
spring steel. When welding brass tubes 3/16 in. in diameter 
on to steel plates about 0.03 in. thick, the time during which 
the arc is maintained is only 0.1 second. An action which 
contributes materially towards the strength of the weld takes 
place when welding such tubes. The molten brass rises into 
the interior of the tube at its base and forms a solid section 
for an appreciable height. 

Another valuable application of the process is for the tip- 
ping of machine tools. Welds obtained are extremely reliable 
and satisfactory. It is necessary, however, to anneal the tool 
as soon as possible after tipping before attempting to grind 
or work on it in any way. 

The great strength of the welds obtained by this process of 
welding led to the conclusion that this might reasonably be 
attributed to three causes: (1) Absence of oxides in the weld. 
(2) Extremely local heating in the region of the weld. (3) 
Penetration (in each direction) of the metals to be welded. 
Since then, by the aid of micro-sections at a magnification 
of 50 diameters, the above conclusions have been definitely 
confirmed. 

It would appear that the effect of heating does not extend 
for more than 0.5 in. from the weld. There are also indica- 
tions of a fused mixture on each side of the weld to a depth 
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Fie 4.—‘‘ Cyc-Arc’’ Execrro-PnNeumatic Stup WELDER. 


of about 0.01 in., but not much penetration beyond this. 
Mechanical tests have shown that plates to which studs have 
been welded by the ‘‘ Cyc-Arc’’ system have actually been 
reinforced by such welds. Liloyd’s Register of Shipping has 
fully approved of the process for use in ship construction. 
Apart from the advantages just mentioned, there is also 
great economy in time and labour. At least 10 studs can be 
welded in position in the time occupied in fitting one bolt 
or screw by the ordinary. methods of drilling and tapping, 
and, with an average run of work, large studs can be welded 
at the rate of at least 40 per hour. The cost of fixing studs 
by this method is less than one-quarter that of screwing them 
by the ordinary method. The fact of the surfaces being wet 
is not disadvantageous to this process of electric welding; in 
fact, perfectly. satisfactory welds can be made under water. 
Particular attention is called to the quality of the welds 
between brass and steel, iron, or brass, not only as regards 
mechanical strength, but also electrical conductivity, which 
indicates a means of, making electrical connections of a 
quality hitherto unobtainable, in a perfectly simple and rapid 
manner. A striking illustration is all kinds of electrical bond- 
ing. It is obvious that, apart from ship construction, 








electric bonding, -&c., this system of welding is capable of 
application in many industries. 

‘the * Cyc-Arc "’ process differs from the majority of other 
welding processes in the fact that each weld takes a relatively 
heavy rush of current for an exceedingly short time. As. jp 
addition, the supply pressure need not exceed 60 volts, an 
extremely small quantity of energy is required per weld, e.g. 
a 4-in. diameter stud takes 12.5 watt-hours, or 1/80 kW), 
while a 2-in. stud weld takes only 2 watt-hours, or 
1/500 kWh. 

Although the Type A welding apparatus is being operated 
satisfactorily direet from the ordinary 60 or 100-volt direct. 
current welding supply mains on fairly large installations 
where the supply mains and plant aye of considerable 
capacity, it has, on the other hind, been found necessary to 
design special supply plant for use in conjunction with the 
** Cye-Arc ’’ apparatus. 

Where the existing welding supply plant is of emall capacity 
a special ‘‘ kinetic generator ’’ can be supplied at a relativ. ly 
low cost. In the intervening periods between welds the 
machine merely motors “ light,’’ but the moment a weld 
takes place it automatically becomes a generator, supplying 
practically the whole of the welding load, owing to the com- 
bined effect of its flywheel and the special design and arran:« 
ment of its field windings. The current taken from the weid- 
ing supply mains when supplying the Type A welding appa- 
ratus through this special kinetic generator need not exceed 
50 amperes, while its motoring current when running light is 
only from 12 to 20 amperes. 

The consequent advantages in minimising peak loads on 
the welding supply plant, and in reducing the size of the 
supply mains necessary for ** Cyc-Arc ’’ welding are obvious. 

To meet cases where no suitable welding supply is avail- 
able motor-generators can be supplied at a cost not greatly in 
excess of the price of the kinetic generators, because the 
driving motors are only of approximately 3 kW capacity. 
These motor-generator sets, when running light from the 
supply mains, take about 14 kWh per hour, this amount being 
increased to less than 2 kWh per hour when welding the 
largest size of stud at the maximum possible rate with the 
Type A apparatus. In addition, the maximum load on the 
supply mains need not exceed 5 kW, i.e., 23 amperes at 220 
volts d.c., 11.5 amperes at 440 volts d.c., or 6 amperes at 
440 volts a.c., three-phase. 

Where no electricity supply is available, the kinetic gene- 
rator has been adapted for use with small petrol, paraffin or 
steam engines, and can be also supplied in portable form. 
The size of engine required for the iype A apparatus is only 
from 5 to 6 h.p., the average load when welding at a maxi- 
mum rate being about 24 h.p., and the petrol consumption 
being less than 1 gallon per day of 8 hours, during which at 
least 400 welds should easily be made. 

Direct current is supplied to the “ Cyc-Arc”’ welder under 
conditions the characteristics of which are unusual, that is to 
say, in such a manner that the circuit should be substan- 
tially devoid of the effect of the inductance of series coils at 
the moment of striking the arc, while the advantage of cumu- 
lative compounding for maintaining the voltage during weld- 
ing operations is considerable. These objects are achieved by 
employing a machine comprising a field system, and an 
armature with two windings and two commutators, each 
winding being connected to a separate commutator. The 
brushes of one commutator are coupled in parallel with the 
brushes of the other commutator to the leads supplying the 
welder, series excitation being provided by a winding in the 
circuit of one only of the armature windings, and the shunt 
winding being conveniently, though not necessarily, excited 
from the same side of the system. The generator has a 
double winding, and the common field is so arranged that 
one winding strikes the arc while the other gives the cumu- 
lative compounding for maintaining the voltage during the 
weld. The arrangement also facilitates self-excitation and 
maintains a steady supply of current to the solenoids, as well 
as affording a means of compensation for any drop in speed 
to enable the flywheel energy to be utilised. The generators 
are suitable for driving by induction motors having a syn- 
chronous speed of 1,500 r.p.m. A cast-steel flywheel is 
mounted between the motor and the generator, and the drop 
in speed during a full 2-second weld taking 500 amperes at 
60 volts is about 15 per cent. The regulation is based on the 
assumption that there is a definite period between each weld 
in which to restore the energy of the fiywheel. Any undue 
increase in the motor load owing to the drop in speed of the 
machine is prevented by the compound winding of the ‘. 
motor, or by the use of a slip resistance in the case of an 
induction-motor drive. The current peak is less than cue- 
seventh of that required by a set not provided with a flywheel. 

The Brush Electrical Engineering Co. constructed ‘he 
first kinetic motor-generator of. the above described type. 
Alternating current will ultimately be used, more particu!: rly 
in welding considerably larger work than it has hitherto been 
possible for us to undertake. There are, however. difficu!ties 
to be overcome in order to obtain satisfactory “ Cyc-Ar 
welds by means of an a.c. supply owing to the 
certainty of striking an alternating-current arc. Satisfac!ory 
means have, however, been evolved for overcoming these 
difficulties, which it is not pro to discuss at the present 


in- 


time. However, we consider that it will be generally ‘90 





ditt 
ever 
into 
nov 
tion 
Ile 
ails 


By | 
King 
dain: 
a cel 

Mi 
said 
dam: 
dete} 
1920), 
inve! 
shov 
They 
fied, 
fend: 
mod 
with 
want 
and 
unde 
woul 
to tl 
poin 








erated 

ect- 
lations 
lerable 
ary to 
th the 


apacity 
ative! 
ds th, 
» weld 
plying 
© cor- 
Tan e- 
} weid- 
| appa- 
exci d 
ight is 


ads on 
of the 
bvious. 
) avail- 
atly in 
se the 
pacity. 
m the 
; being 
ng the 
th the 
on the 
at 220 
res at 


gene- 
fin or 
form. 
is only 
maxi- 
mption 
nich at 


under 
‘t is to 
ibstan- 
Oils at 
cumu- 
weld- 
ved by 
nd an 
. each 
The 
th the 
ng the 
in the 
shunt 
excited 
has a 
d that 
cumu- 
ag the 
n and 
is well 
speed 
prators 
@ syn- 
eel is 
e drop 
ares at 
on the 
1 weld 
undue 
of the 
1e d.c 
of an 


0 been 
culties 
e in- 
factory 

















Vol. 89. No. 2,298, Decemper 9, 1921.] THE ELECTRICAL REVIEW. 808 











tageous to use d.c. for small work, and that it will probably 
be worth while constructing the modified apparatus necessary 
for use with a.c. only when using currents of well over 1,000 
amperes. 

[t will probably be a matter of some surprise that reference 
has been made so fully to the welding of widely dissimilar 
metals, and that so little has been said with regard to welding 
jron and steel. Welding these metals offered exceptional 
difticulties, but investigations in this connection are, how- 
ever, almost completed, and we hope to publish the resulting 
information in the near future. This difficult problem has 
now been solved, and ferrous metals of widely different sec- 
tion and composition can be directly welded with exception- 
ally good results. 

Discussion. 

ibe authors illustrated their paper with a number of lantern 
slides and also exhibited a large number of welded articles and 
component parts of the welding apparatus. A complete set 
of portable apparatus was on view and its operation wag 
demonstrated, the welds made in horizontal, vertical, and 
overhead positions being very successfully carried out; a good 
weld was also made under weater for the first time in public. 

[, the course of the brief discussion that followed the read- 
ing of the paper, the co-patentees of the ‘‘ Cyc-arc’’’ system 
were congratulated upon having overcome the many diffi- 
culties which they had encountered in the course of their 
work. It was pointed out that metals of different classes 
could also be welded together electrically by the Thompson 
method, and the importance of obtaining the correct shape 
of the surfaces to be welded was mentioned. One speaker 
mentioned a demonstration of the ‘‘ Cyc-arc ’’ process he had 
witnessed some time ago, and testified to the strength of 
the welds that were made therewith. Another had hopes that 
« machine would be produced before long that would give 
even better results so far as efficiency and cost were con- 
cerned, and in reply Mr. L. J. Sreeve explained that they 
had tried to weld aluminium by their new process with 
moderate success; the chief fault was the lack of mechanical 
strength. They did not claim to be the first to weld different 
classes of metals, but what they did do was to weld together 
metals of widely different size and melting points. The 
* Cyc-are ’’ system had, of course, its limitations like any 
other method, and he preferred not to give definite cost 
figures at the moment, but hoped to do so later. With regard 
to the polarity, they preferred to make the stud to be welded 
positive, as a better weld resulted, but they could weld with 
either polarity, and that was one of the reasons why they 
unticipated that the use of a.c. would be attended with equally 
gratifying results as d.c. 








LEGAL. 


Tryab Co., Lrp., v. Franco Execrrican Co., Lap. 


By this action, concluded by Mr. Justice Coleridge in the 
King’s Bench Division on December Ist, the plaintiffs claimed 
damages against the defendant company for faiiure to deliver 
a certain model which plaintiffs had ordered in July, 1920. 

Mr. BarRiInGToN Warp, K.C., appearing for the plaintiffs, 
said that the chief question to be tried would be as to what 
damage the plaintiff company had sustained by reason of the 
defendants’ failure. The matter started in the early part of 
1920. The plaintiffs, who were advertising agents, were the 
inventors of an ingenious device, electrically operated, which 
showed the name of the person they wished to advertise. 


They had a model made with which they were not quite satis-. 


fied, and a friend introduced them to a director of the de- 
fendant company named Brackensey. They took with them the 
model and told Mr. Brackensey that they were not satisfied 
with it, and told him what they wanted. They said they 
wanted a model properly made, the details of which they gave, 
and Mr. Brackensey was asked whether his company could 
undertake the work. Mr. Brackensey assured them that there 
would be no difficulty in doing it. The question then was as 
to the time in which the model could be made. The plaintiffs 
pointed out that dispatch was vital to them, and they were 
issured that there would be no difficulty about that. Mr. 
Brackensey said that they would require the model in six 
weeks, and if was agreed that it should be made within that 
tine, but it was not delivered in time. 
(he defence was that no time at all was mentioned, and it 
wus left to the defendants to do their best and produce the 
del as soon as they possibly could. 
‘lis Lorpsuip, after hearing evidence on both sides, in the 
urse of his judgment, said he was satisfied that time was 
entioned, but he doubted very much whether anything more 
\as done than to mention six weeks in a letter. In that 
‘tter plaintiff said ‘‘ we understand that the model should be 
ready within six weeks from this date (July 15th), but 
laintiffs’ original story was that it was to be within six weeks 
rom July 8th. That showed plaintiffs’ views were capable 
‘ alteration. His Lordship did not think there was @ binding 
mtract to deliver within six weeks, and the question re- 
vained as to delivery within reasonable time. From the evi- 
‘ence if appeared that a period of from eight to nine weeks 
would seem to be a reasonable time. The plaintiffs were 









going to exhibit the model at an exhibition to be held at the 
White City, and the defendants promised that it should be 
ready in time to do that. The plaintiffs then issued circulars 
and engaged a stall at the exhibition at the White City, which 
lasted from November 29th until December 3rd. They hoped 
for good financial results as the result of the exhibition of 
their model at the White City. It was a device for lighting 
shop windows. It was portable, small, adjustable, and not in- 
flammable, and would work in such a way as would attract 
the attention of the public to such windows. Defendants, it 
seemed, put out the making of the model to sub-contractors. - 
When the exhibition came along the model was delivered. 
There was only an alternating current at the White City, and 
when the model came to be placed in position it was found 
that the alternating current was useless for the working of 
the model. Defendants then suggested that a motor engine 
should be used somewhere where the public would not eee it. 
saying it would give the public the impression that the model 
was being operated by electricity. Plaintiffs, however, and 
quite rightly too, said his Lordship, would not agree to that. 
The consequence was that the exhibition went by without the 
plaintiffs getting the buyers they anticipated. His Lordship 
said he was of opinion that defendants did t not supply within a 
reasonable time. As to damages, that was a more perplexing 
part of the story, but on the whole he had come to the con- 
clusion that plaintiffs might have sold 50 at a profit of £5 each. 
He therefore gave judgment for the plaintiffs for £250, with 
costs. 





FATHER AND SON IN BUSINESS, 


In the Mayor’s and City of London Court, last week, before 
His Honour Judge Atherley-Jones, K.C., Mr. Charles 
Brannan, receiver of D. Rose (Machine Supplies) Co., Ltd., 
9 & 10, Cheapside, claimed £14 0s. 6d. against Mr. Lewis, 247, 
Mile End Road, for electrical fittings supplied. Mr. Harry 
Strouts appeared for the plaintiff, and said that the plaintiff 
company carried on business for the sale of sewing machines 
and electrical goods. Two or three years ago they sold a 
sewing machine to the defendant, for which he paid. He was 
then carrying on business at Church Lane, Whitechapel. The 
man now appearing as the defendant was the father of the 
man who was really sued, and who was an electrical engineer. 
Lewis, junior, ordered the electrical goods now sued for, and 
took them away and used them in his business. He had 
promised payment. Now the father came to the Court, but 
he was not the defendant. The son had been supplied with 
previous lots of electrical engineering goods, and the father 
must have known the summons was for the son. Lewis 
(Senior) said that the case was a very peculiar one. The sum- 
mons was thrown into his shop, and before he could explain 
that he was not his son the man ran out of the shop. He 
protested about being summoned. His name was Harry 
Lewis and his son’s was Aaron. Two of his sons were in the 
electric lighting business. His son Aaron was not quite 21 
years of age. He was not financing his son. The case was 
adjourned for a month for the son to be added as a co- 
defendant, and the costs were reserved. 


Arc WELDING ELECTRODES. 


In the matter of letters patent No. 142.934, granted to E. H. 
Jones and Alloy Welding Processes, Ltd., a motion was heard 
in the Chancery Division on November 29th by Mr. Justice 
Sargant by which a rectification of the specification by amend- 
ments relating to certain wiring, &c., was sought. 

The Hon. R. Srarrorp Cripps, appearing in support of the 
motion, said that the rectification proposed simply related to 
the striking out of certain paragraphs, and the other side (for 
whom Mr. F. Hunter Gray appeared) thought it a proper 
amendment to be made. The patent was for improvements 
relating to the manufacture of electrodes for depositing metals 
by the electric arc which are composed of metal wire or 
rod covered with a slag-forming material. None of the amend- 
ments, if allowed, would make the invention substantially 
different, as they were by way of explanation only. 

His Lorpsuip : You can take your order with leave to apply. 





WoORKMEN’S COMPENSATION CASE. 


At West Hartlepool County Court on the 2nd inst., the Judge 
agreed to an award of £100 by consent in connection with 
the application of Augustus E. DeQuincy, of South Road, for 
compensation from the Mayor and Corporation of West 
Hartlepool. It was stated that applicant was employed at the 
electricity works in Burn Road last January, when he received 
injuries in consequence of an electric shock. He was given 
light work about March, and received full wages. 


PoOSTMASTER-GENERAL v. MAYOR AND CORPORATION OF LIVERPOOL, 
In the Divisional Court of the King’s Bench judgment was 
given in favour of the Postmaster-General. Leave to appeal 
was granted to the respondents in view of the public import- 
ance of the case. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled iy for this journal by Messrs. Serton-Jonzs, O'’Deii anv 
Srspnens, Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


1921, 


30,654. “ Device for grinding commutators.”” W. 
17th. 

30,670. “* Electric heati 
(France, November 25th, 

30,685. * Selbpeoducing. motive power for generating electricity.” J. T. 
North. November 17th. 

30,692. ** Four-way foot-contro] svitch for electric motors for dentistry, &c.” 
W. Gee. November 17th. 

30,702. * Electric gas-lighter."" J. R. Quain. 

30,704. “ Electric 
ber 17th. 

30,725. ‘* Electric ceiling roses."’ A. B. Goldsmith. November 17th. 

30,730. ‘ Devices for causing electricity to be supplied to instruments or 
circuits."" A. R. Angus. November 17th. 

W,7H. ** Electric Westus.” A. H. Darker & J. Stone & Co., Ltd. 
ber 17th. 

30,751. *‘ Electric heating apparatus of the therme-siphon type.” E. 
and C. De Mattei. November 17th. (Italy, May 20th. 

30,752. ‘‘ High-voltage slot-windings of electrical machines 
for manufacture thereof.’ Akt.-Ges. Brown, Boveri et Cie. 
(Switzerland, December 16th, 1920.) 

30,757.“ Telephone systems. Siemens & Halske Akt.-Ges. 

(Germs any, November 23rd, 1920.) 

30,759. Telephone systems.” Relay 
(Compagnie Général de 
17th. 

30,783 * Electric connectors."" J. H. Brown & E. Scott. November 18th. 

30,901. ‘* Supporting-means for electric sound-producing horns.” Clear- 
Hooters, Ltd. November 18th. 

30,843. ‘“‘ Transformer for wireless telegraphy.” U. 
18th, 

30,850. ‘* Printing telegraphy.” 

ic Co., Inc.) November 18th. 

30,8: ; a etallurgy or electro-deposition of metals.’ 
November 18th. 

30,860. * _, aalbeupporting electric coils.""” W. W. Burnham. 

30,861. ‘ Induction coils..". W. W. Burnham. November 18th. 

30,877. ‘* Telephones.’’ Siemens & Halske Akt.-Ges. November 18th. (Ger- 
many, December 29th, 1920.) 

,87Y. ,,’ Apparatus for transforming alternating into direct current and 
vice-versa. A. C. Norman. November 18th. 
5. “* Electric instruments.” British 

(Gene ral Electric Co.). November 18th. 

30,907. ** Duplex, &c., telegraphic systems."” H. W. Sullivan. 
19th, 

30,930. ‘* Electrically-heated smoothing-irons, 
water. November 19th. 

35. ‘* Electric incandescent lamp holders.” R. L 


R. Cooper. November 


——— R. Bergeon. November 17th. 


November 17th. 


adaptors and wal! sockets.’’ H, Weld-Blundell. Novem- 


Novem- 
Albano 


and process 
November 17th 


November 


Automatic Telephone Co., Ltd. 
Télégraphie et de Téléphonie sans Fils). November 


Beaton. November 
Western Electric Co., Ltd. (Western Elec- 
A. Waldberg. 


November 18th. 


Thomson-Houston Co., Ltd. 
November 
kettles, &c.”” C. 
Aspden. 


H. J. Monson. November 19th. 
British Thomson-Houston Co., Ltd. 


A. Schier- 
November 


* Utilisation of X-rays.” 
* Electric heaters.” 
Electric Co.). November 19th 
30,972. ‘“ Ignition and lighting set for motor vehicles.” 
weather (Soc. G. Doue, O. Durand et Cie.). November 19th. 
30,975 * Protecting device for electric installations.” E. C. R. 
Anon.). November 19th. 


(General 
H. G. C. Fair- 
Marks. 


A. Soc. 
= E lectric bells, gongs, &c."” C, G. Lawson. 


November 19th. 
= Electrically-operated horns."" M. F. L. A. Aymard. November 


** Blectrical recording and reproduction of sound.” 
November 19th. 

30,994. “* Method of “yo” of phases of an alternating current net- 
work.”” E. C. R. Marks (S.A.A.E. Soc. Anon). November 19th. 

31,006. ‘ Portable electric lamps.’’ C. Hyland. November 2lst. 

31,014. “ Electric transmitters.” B. A. Pilkington. November 2lct. 

31,021, ‘‘ Insulated connector for electric conductors."” H. V. Owen, F. G. 
Quance, and M. J. Railing. November 2lst. 

31,027. ** Electromagnetic apparatus for recording sound.’ A. F. 
November 21st. 

31,033. ‘* Electric storage battery containers.” G. 
United Electric Works, Ltd. November 2lsi. 

31,043. ‘“ Electric ignition timers or distributors for internalcombustion 
engines.’’ V. Shearer. November 2lst. 

31,057. “' Electrodes or anodes for prevention of corrosion, &c., in steam 
boilers, condensers, &c.”" V. H. Cruickshank, November 2lst. 

31,069. ‘* Electric excess voltage cut-out."’ F. Muller. November 2lst. 

31,080. Instruments for measuring or indicating wattless component of 
alternating currents."” Chamberlain & Hookham, Ltd., and S. James. No- 
vember 2lst. 

31,083. “ Electric heat radiators.” A. J. 
ber 21st. 

31,095. ‘‘ Telephone instruments.” Automatic Telephone Manufacturing 
Co., Ltd. November 21st. (United States, December 7th, 1920.) 

31,096. “‘ Apparatus for overcoming effects produced upon telegraph, &c., 
lines by vicinity of single phase currents.” F. Carles. November 21st. 
(France, March 4th.) 

31,121. ‘* Mounting armatures of electrical machines.” 
de Constructions Electriques de Jeumont. November 22nd. 
ber 23rd, 1920.) 

31,122. “ Commutation of direct-current 
Constructions Electriques de Jeumont. 
23rd, 1920.) 

31,147. ‘“‘ Terminal ends for electric wires 
November 22nd. 

31,169. ‘“* Electric cookers and radiators.” I. S. Dalgleish and E 
November 22nd. 

31,225. ‘“* Electric instruments.” British 
(General Electric Co.). November 22nd 

31,229. “* Automatic electric switches.” R. P. Myers. November 22nd. 

31,249. “ Electric switches." Western Electric Co., Ltd. November 22nd. 
(United States, November 26th, 1920.) 

31,252. “‘ Electric starters for internal-combustion engines.’ R. Haddan 
(F. Ne gy’ Akt. Ges.). November 22nd. 

31,270. “ Apparatus for electrical etching.” Week’s Photo Engraving Co 
Inc. November 222d. (United States, April 2nd.) 

31,271. ‘“* Liquid cooled electric machines.”” M. Seidner. 
(Germany, December 29th, 1917.) 

31,274. “* Electrical switching devices for sound-warning signals.” J. F. 
Monnot. November 22nd. 

31,275. “* Electrical etching."’ Week’s Photo Engraving Co. Inc. 

(United States, April 25th.) 
“* Electric horns of motor vehicles." W. Turton. November 23rd. 
“* Electric fuses or cut-outs.” J. Schuil. November 23rd. 
“ Liquid rheostats."” C. C. Garrard and A. H. Railing. 


S. G. Brown. 


Sykes. 


Fuller and Fuller’s 


Ellis and J. C. Vines. Novem- 


Forges et Ateliers 
(France, Novem- 


machines."’ 


Forges et Ateliers de 
November 22nd. 


(France, November 
and cables.” L. F. Summers. 


. Schattner. 


Thomson-Houston Co., Lua. 


November 22nd. 


” 


November 


Novem- 


“* Production of unidirectional electric currents from alternating 
N. Lea and Radio Communication Co., Ltd. November 23rd. 
31,354. “‘ Generating and detecting sound waves in water.” W. F. Raw- 
linson ‘and J, Anderson. November 23rd. 

31,355. “* Generating and detecting sound waves in water.” W. 
unson and J. Anderson. November 23rd. 


currents.”’ 


F, Raw- 


— 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under whicti 
printed and abridged, and all sub dings wil! 


* | 


will be 
be taken. 





1920. 7 
13,166. “ Electrically-operated cranes, hoists, and the like” 
and J. Bentley. May 12th, 1920. 
15,731. 


W. H. Scou 
(Addition to 164,784.) <171,123.) 
“*Telephonic call systems." R. C. M. Hastings. June 10th, 192. 


* Electric conduit boxes." M. J. Railing and T. Taylor. July 2nd, 


657. *“* Wireless signalling apparatus."’ Radio Corporation of Ameri 
April 2nd, Jb. (146,533.) 

18,940. ** Method of and apparatus for receiving 
Hogan, jun. November 27th, 1916. (146,997.) 

18,978. *‘* Electric systems for the transmission oi power, and multi-spe: j 
induction motors suitable for use therein.” British Thomson- Houston Co., Lid, 
May 3lst, 1917. (147,029.) 

19,183. “* Sparking plugs.” H. R. Bellinger. July 7th, 1920. @71,137.) 

19,762. ‘* Telephone and the like systems.”" M. Latour. June 25th, 1925. 
(147,759.) 

19,821. ** Electric current.controlling devices.” 
1919. (147,793.) 

19,905. ‘* Cascade high-frequency 
graphie. July 22nd, 1918. (@87,853.) 

20,228. “* Manufacture and 
Ges. March 20th, 1918. (148,314.) 

20,232 ‘“ Reels and the like for winding and unwinding aerial conductors ” 
Dr. E. F. Huth Ges. January W6th, 1998. (148,318.) 

20,401. “Generation of high-frequemcy currents." Ges. fur Draktlose Tele. 
— January 19th, 1916. (148,446.) 

* 20,441 


. 
radio-signals.”’ 1. = 


V. G. Apple. Janwary 17h 
amplifiers.” Ges. fur Dralhtlose. Tele. 


Operation of vacuum tubes.” Dr. E. F. Huth 


“Electric heaters and the like.” 
December 26th, 1917. (148,48I.) 
20,506. “Slip pieces for bow collectors for electric vehicles.” 
mann. September Ist, 1915. (148,529.) 
20,832. “* Sending ‘device for subaqueous sound signals.” 
February 6th, 1915. (148,972.) 
20,846. Signal transmitting devices.” Signal Ges. 
1917. (ss, 974.) 
* Electromagnetic sound 
August 14th, 1918. (148,976.) 
,837. ** * Device for adjusting the degree of coupling in sound receiving 
apparatus.” Signal Ges. August 16th, 1918. (148,977.) 
846. “Signal transsaytting devices.’ Signal Ges. 
1917. (Addition to 148,974.) (148,986.) 
22,484. ‘* Automatic electrical chain welding machine.’ 
a. 2nd, 1919. (150,990.) 
= Magneto-electric machines." British Thomson-Houston Co., Lid., 
and ry P. Young. August 3rd, 1920. (171,145.) 
23,115. ‘‘ Manufacture of electric rotating machines." T. 
llth, 1919. (152,004.) 
23,201. “ Process of and apparatus for electrically-treating foods and like 
products.” F. S. Smith. August 6th, 1920. (171,157.) 
23,259. ‘“‘ Subrrarime and other electrical cables." H. W. 
7th, 1920. Cognate application 14,079/21. (171,161.) 
23,267. ‘“‘ Electrical connecting and supporting devices.” 
Co. Inc. January 20th, 1920. (157,063.) 
23,540. “ Systems of electric ship propulsion.”’ British Thomson-Houston 
Ltd. , and J. Martin. August 1lth, 1920. (171,180.) 
23,565. ‘‘ Transmitting and receiving circuits for wireless telegraphy.” 
A. K. Macrorie and H. Morris Airey. August llth, 1920. (171,183.) 
23,798. ‘* Dynamo electric machines.’’ Soc. Anon. Pour l’Exploitation es 
Le September 18th, 1920. (151,256.) 
“Electric motors.” Hoover Suction Sweeper Co., Ltd. (H. E. 
August 17th, 1920. (171,194.) 
“ Repeaters for wre signalling systems.’’ Western Electric 
Octeber Slst, 1919. (153 563.) 


Majestic Electric Development 

H. Silber- 
Signal Ges. 
September 25th, 
producers and receivers."’ Signal Ges. 
September 25th, 


Firm of “ Union.” 


Tanaka. July 


Sullivan. August 


Electric Outlet 


Procédés 
23,938. 
Hoover). 


blanc-Vickers. 


. “Link connecting piece, especially for electroliers.”’ 
Fe ence llth, 1920. (158,859.) 
24,331. “ Electric furnaces for obtaining high temperatures.” 
Telephone Manufacturing Co., Ltd., and P. Roseby 
) 


HM. Hubener 


Automatic 
August 2lst, 1920. 


“ Fault indicator for use in connection with electric ignition sys- 
. A. A. Ellmore. August 24th, 1920. (171,214.) 
“ Electric fires.” W. H. Sturge. August 25th, 1920. (171,216.) 
“Means for regulating alternating-current circuits.” Igranic 
Electric Co., Ltd. (Cutler Hammer Manufacturing Co.). August 26th, 1920. 
(171,218, 
24,775. “* Electric arc lamps.” H. 
(150,354.) 
25,026. ‘“‘ Magneto electric ignition apparatus.” 
August 30th, 1919. (151,003.) 

»,241. “Current regulators for incandescent lamps and other translating 
devious." Igranic Electric Co., Ltd. (Cutler Hammer Manufacturing Co.). 
September Ist, 1920. (171,231.) 

25,907. ‘“‘ Permutation locking device for controlling switches or lock bolts. 
A. Houston and H. P. Stephenson. September 8th, 1920. (171,235.) 
26,396. ‘ Junction boxes for electric cables as used chiefly in collieries.” 
Greengate & Irwell Rubber Co., Ltd., and R.{Povey. September 15th, 1920. 
(171,250.) 
26,447. “‘ Electric transformers and like apparatus.’ British Thomson- 
Houston Co., Ltd. (General Electric Co.). September 15th, 1920. (171,251.) 
26,729. ‘“‘ Apparatus for the automatic regulation of the ignition in internal 
combustion engines."’ Schneider et Cie. July 10th, 1920. (166,504.) 
27,112. “‘ Systems of electrical distribution.’ British Thomson-Houston 
(General Electric Co.). September 23rd, 1920. (171,263.) 
“Sparking plugs.” F. W. Schroeder. October 5th, 1928. 


H. Thompson. March 26th, 1918. 


R. Bosch Akt. Ges. 


. “Means for receiving wireless signa Ges. fur Drahtlose Tele- 
October 8th, 1919. (152,036.) 

“ Furnaces.”” H. Fuller, R. A. Bedford, 
(Addition to 141,408.) (171,284.) 

“Magneto pocket lamp.” A. A. Lion. 


graphie. 
28,582. 


and C. Roberts 
8th, 1920. 


October 
October Ulth, 1920. 


“ Process for fastening the electrodes in vacuum tubes, more 
especially in Réntgen tubes.” Elektrische Gluhlampenfabrik. ‘“* Watt” Akt. 
Ges. October 18th, 1919. (152,617.) 

29,931. ‘* Transmission of high-frequency oscillations over high-power con- 
ductors for high-frequency telegraphy and telephony.”” Ges. fur Drahtlose 
Telegraphie. December Ist, 1919. (154,884.) 

30,148. ‘“‘ Luminous electric discharge tubes for 
nated signs and the like.’”” M. Schmierer. October 25th, 1919. 

34,019. “Sparking plugs.” H. Burton. December 2nd, 

34,895. “‘ Terminals for high-tension electric cable.” A. J. H. Elwerson. 
December 10th, 1920. (171,317.) 

1921. 

939. ‘ Electric gas lamps with glow discharge.” J. Googmap. January 
8th, 1920. (157,095.) 

4,720. ‘‘ Industrial process of and apparatus for the internal eleetro-plating 
of insulators.’ Soc. Materiale Elettro Traazione. February 12th, 1920. 
(158,909.) = 

9,202. “‘ Wave and current motors.”” E. Bouchaud Praceiq. March 2%, 
1920. (160,803.) . 

15,062. ‘‘ Electro-magnetic wave signalling systems.” Mj, Latour. Dec “ 
ber 8th, 1915. (Addition to 147,462. Divided eaten oa 147, “2) 
164, p 
17,3 = “* Mercury vapour pumps for high vacua.” Akt. Ges. Brawn, Bovert 
et Cie. Julv 17th, 193 (dition to 165,400.) (166,521.) 











